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; more than one visual-qoniponcnt, Tjifse may consist of pictorial imagei accompanied by verbal i We oaij schematics 
. accoinpanied by ic^'nHs»,'cohiparative pictorials, or diagranis>acc6m|?anfed by pictorial or verbal materiaL^lTi other 
situations,, coordinated instruction is required ftireach niernber of a sniailtennTbeing trained. At prkent, developing 
and producing such images is so^technically complex that it is not teqilipliilteclyby the majority oWSAF training 
= iiistallattdns. The; objective of this invcstigaticsn was' to devclopjMd dcsurtbc- p^^ for 
• gen^f^tmgnnd prcseiitingkicl '\ ^ ^ i /" . • v ' ; ^ 
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. . An itTftini iu) survey of USAF^ tniUnh 
types of'unturM techniquus iluitwuuld ha prbcripdl UUlie Air Force; It wns^delcrmiiied ijiutM on^ system would^^ 
,be appropruite in all silunlitms^Mnst of Uiese sifuatio»s caukl be dussfflcd InicUwo (^rftegoriesilirst, llui^i?4n' w 
'the studarii or grDnp't)l;siudcnts required niore tlian one hiniulUinetnir vfsnal ;Hici,y^dfand/!lH)SQ^[ii whidiMeanis p 
'slAidcnU requtrdd ^yhchti^inMd but dilTerenlfIiisiruelion_//ilie (irsl uat'Cgoi'y uoiiici by dividod into one group thai 
required cOmpfcx, presuntaUoris frpnrthe b and a isccond fruup that re^uiretl lesk eu^^ iqliiLiJly.\but 

Ib^ iA)nipluxity could be eKii:cled ttuhu^^ . , ** / ' " ' ■ " - ^ 

. . . - ' ■ / ■ ■ : .::■-■./ ,■ , .. : / ^ ^ ^ 

\i Tbis repuri describes (a) a system for ci)iitr(fllir^ niuliipluatnagcs/ihtit cu be ussenibled in nHKluHir lashlun 
Ktarting with exi'sling uquiprncnt and systumatically adding coniponcnts jasjaddifional runctipiis.are fcquircds (b) ^ 
'.more -cpftyilcx sy^lciiV'for^cuiitrulUng nuiltiscrecn presentatiom \hat acquires a eonsidcrtiblciinilial inycbtitieni of 
inoriey and pcr.sorinel; ^c) a tcani iraining conllgUraiion dusigned lu Provide orientaiiou-^^r tltl'ory it) siralF teanisr 
and (d) a.C()nnguratiun Ibr provitHng perlbniian^ J < \ 

\ Tl\tf discussions arc liiuited io Iccltniques for inhplemcniing^he insirucllonal stralegy/Tlicre is no aHcn\pt to 
pre sunt data regarding the instructional .efrectivtMiess :of the il^ Asuniniary of ii class room ficld>test and 
. evuliiirtlori of tlie.Usability of the iuodular ecinn^ ' I - ' ; 

= In order to provide usable guides. andfltiU keep the rc^rt down to a nianageiibl^ size, the description oftlie; 
llrst two sysieius pre focused on hardware considerations. H^e descriptjoivof tlie (liird is limited to a brief t\inciional^ 
.narrative, 'Hie discussion ol'the rourtji' Ibcuses oi^ courseware dcvelopnicnt , In any ajsplicalion, uttcnilon mustabg 
tbci|Sed on all three asp eotii but the^^e i^enougli.si;iiilari^ between the sysienis that (i js.lclt'unnecessary to discuss. 
If a rdwa re f coursewares and tunc tloit^ lb '/(^ ■ ' ^ 

' " f'or the convettience of the render, tlie detailed in fori nation on the si^ecinc sysienis has^bcQn placed in; 

^ Apptfiidices. Appendix A provides ilelail regarding^hii. neld trial and evaiuation of the iiiodiilar sysienV described Jn 
Giapler 2. Appendix B provides a rather dotailed^perntions Manual ^br the complex^muUisgrecn system described 
ill. Chapter 3. Appendix C provides a digest ,ot" Ac deveUjpnicfii of the spcciftc cpursewure enifiloycd in the team 

. I caching applieat ion. / .: .\ /. ... '* ■ . •= 

. ■ ^ ' '^^V ^' ' ■ / ^ *y -- *■ . . "'^ 

V ^ Tliis niaterial svas developedjn response to a*sp.ecirie request and.was writicn to provide. some siiggestjons lor 

agencies coiistdcring Hie iiiitiiitioii of niultisi/reen or ti^am training media progranis. As^a rcsulf, it is'jnicnded us [fn 

'applications guide and will prol^ably* be of / . - 

This report is injended jo bo used in conjunction with AFIiRL-TIJ-7S-37, Quafiiy /hsurancc 0] ■\lcilia Devices 
0»/^^iWfl?r and AFIIRU^ ^ / * 
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: . OR TEAM TRAININC PR^^ 

-JTiis efTDrt was-initiatad in response 4o WReiiiisst {pf¥ersonneHResearch.C^ 
\^ 9pf][^^'^tmdng-S^pm Lab&rdbry (SAQ at Camwell Air iForce Base, T^xasV For clarity: a 

^ ■ s- ~ ^ ^ ■' ' \ ' — ' ■ - ■ ■' ^ ^ ■ ."- 

- \r ' =■ .If TITLE: Teghniqucs for ytfli?;ihg Multiscfeen Mediated Prograims In Developing and Prcsentirifi , " 
: - [ r rnstructionu! Motcrial. ■ ■ * 

I 2. PROBLEMr Mgny training sequenocs require ; 
. \ ; ^ JWS^^ mor^^thaii o^^^visuaI TW^vmay consist of. pictanii images occompanicd ^ 

> by^' pictorial ot^^verbal materlaL At preiont* developing aiici pfoducing sush imoges is so com pi qk V 

t^^chnically that it is not acconiplisKcd by the 
. i consuming vvhen it. is done than h 

= . ■ dHCcd. Recent photppap ejectronic dcvelbpriient.i can\providQ for more, efficient unci / ^ 

edoriomical rhqthotls;pf gen^^ 

; V 3, ;OBJECTIVESi The objective Avould be to dovulo 

prqscnt4ng compound and complex visual images that arc within the operational capability of USAF , ^ . 
traiiiing facilities. Tliis will include both the developinent of controj proQCdurcs to provide for niulti ' , 
scr<^n prcseiitations and also for dcvulopniem te which miiltteuen ; technique?^ wiir be ' ^ ^ 

V utilized during development of the trairimg scqueiic^ 

presentation in: the instructionarsituation. Partici^^^^ ■ ? 

, ; and^updating visual inforniation and cohtiol sip . 

: ; PRESENT Sr^^ the state^r^the^rt exists to gencryte and present 

. ■ eompound and complex iriiages, rec^pt innoya . 
communities have not been. capimlkcd on by 

propanis and techniques can be documented that will riiake thc gencration of niorc sophisticatQd \ ^ 
trainirtg. programs ficonomiuil and effident. TIic eIeotraiiic,ajid photograpiife technology eKlst^, It v 
needs to be system at Icully documented in a manner that enables using commands to take advantaBe of 

:it,. .^ r r . ^ • : ■ ■ ^ . - : . _ . • 

5. TECHNICAL I^ORECAS'.n It is anliciputcd that doeumentution could be deveioped that would 
suggest p;;ocedures and techniques that could be readily incorporated into ongoing USA F training 
programs; While some Innovation would be required in a}molidating existing state-oRhc-uri - " ' 
technology into usable guideSi the probabnity of Huccesj^ i^ 

6. BENEFITS: This study promises to rnakc readily availuble suggestiohH Ibr technical procuduret* K ' ' 
that could improve training ufflcicney and ef fee ti!^^^ 

past, efforts have been made that were tcchnidaUy qu|iibcrsaiue or sb involved that they could not be ^ 
efficiently incorporated ihto ongoing USAE trainin/ program*;. ^^sent resourcu iimitation^ ruqulre ■ 
that if complex, visual images arc to beebnic pmctLal, prbceduruH inust be instituted to eonserve ■ . 

manpower and equipment both during the imtiai*dS^bpnfiont of sophisticated niediated sequunces 
and alstf during later utilization of the trainiiig prograni. The utilization stagu svould include not only > .. ■ 

the actual presentation but also the maintenance of the equipnient and the updating of the instruc- 

: ; . tianal courseware. It Is unricipatcd that this cftort will mike a^/ftl " ' . 

, wlU make^uqhpfcsen tat ions practiciij and et'fuctive. \ ; ^ . < ' 

^ A part of this^ request could bo met with repOEts that were in the process of being printed at the time 
^ic request was received^ the request fbr.pliotographic iiiethods to facilitate both the developineht and ■ 
updatuig^ of photographic images could be met by infQrnmtion contained in Appendix A, Captioned Photos ' 
as a Production Jechnique (Smith, 1975; Sniith, Hall, A Wanson/ 1975). Tli^ present the ' 

^tjichniques for maintainin& both an acceptable quality of visuals and recorded audio and the methods tor 
festering reliabUity of presentations by obtaining and maintaining adequate electronic contrt>l impulses/ / 
■p These publications were made available to Operations Training Support Laboratory COTSL),:and the ^ 
techniques described were demonstrated duri!p|ite visits, llie proposed techniques werrconipatible with 
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their procedures, Procedures wera tmptemented to standardize development techniques to capitalize on the = 
. advatfitages of captlpned photos, TTie quality assurance suggestions, were forwarded to: Headquarters 
Strategic Air ^Command, Offtitt Ar Force Bape, Nebraska/ 'instructional Systenis Development (ISD) 
Policy Letter #1- Quality of Courseware,'' dated 3 FebrUaiy 1976 forrndly adopted the standards and 
, made Smith (1975) part of official Command ISD Implementation Plan 3-76 by reference. 

rnie information presented in Uiis report-addresses itlie-remaining- portion of t^^ 
electronic control system required. % . ; 

An informal survey of USAF training (compatible with multiscreen' presentations) was conducted to 
deterrnine types of control techniques that woidd be of benefit to the Air Force/ Hollowing thisy. it was 
determined that no one syst§m would be appropriate in all situations since the type of training varied 
greatly- Tliese situations coul'd be subdivided into two categories: firsts those in which the student or grpup 
of students required more idiari one simultaneous visual and; second, those in which teams of ;Students 
reqmred synchronized,, but different, instruction. It was also noted that' die first category, could _aiso\ 
divided in^ one group that requirefi complex presentations from the beginning; but. that this 4evel of 
complexity would remain rather stable^ and a SBcohd group that required less complexity Initially — but 
the complexity could be expacted' to increase or vary over a period of time. As a result, rather than 
investigating one type of presentation system, an attempt ^vas made to describe a family of system j each of 
which represent a type of training, need^ In some instances, representative systems could be, found that 
already -exist within the Air Fore© and experience with them has provided sufficient background so that^ 
extensive investigation would be unwarranted. In other cases, it was felt that neither the experience nor 
docunientation were available to meet the iieeds of the ppR in providing **usable guides" that would 
lacilitate adoptioft into ongoing USAF trainirfg. , ^ r : 

In brief, the following sectioni of this report will describe (a) a system for controlling multiple images 
that can be assembled in "buflding block^'^faslijon starting with existing equipment and systematically 
adding components us additional functions are required, (b) a more complex system for controlling multi- . 
screen presentations that requires a considerable initial investment of money and personnel , (c) a team 
taining configuration desigited to provide orientation or. theory to small teams, and.(d)a configuration for 
providing performance oriented trainirig to teama, ^ ^ ^ >^ 

The discussion will be limited'to techniques for implementing the instructional strategy . Tliere will be 
no attempt to present data regarding the instructional effectiveness of the strategy. It is assumed that the 
using agency will conduct pilot investigations to determine whether or not they would benefit by 
employing tlie strategy, In other wordSj if tlie reador ffiels that he has a requiremer^t, this publicati'on might/ 
suggest .ways of implementing it. The instructiond efficiency and effsctiVjeriess would have * to, be 
determined by the usen Representative cases are "presented where a. presentation, system was Implemented, 
within Un ongoing USAF training environment. However^ again this discussion is limited to iriiplonientation 
considerations with no attempt to establish whether or not tliere w^s an increase in the amount of learning 
on the part of the student, Xliis report, might be considered as covering the first phase of a two-phase study. 
.Tliis report will describe; methods of implementing instructional strategies. A second effort would be, 
rcquirc'd to demonstrate the results of implementing them, ' " ^ 

In an effcrt to^rovidc the 'disable guides" requested in the R^R and still keep the report down to a 
inanageable size, the; description of llie first two systems will be focused on hardware corisiderations and 
the -description of. the third wiU be limited to a brief funclional account, Tlie discussion of tho fourth, 
perfurmaiice orierited team coaching, will focus on courseware developnient/ In any application, naturally, 
attention must l^e focused on all three aspects, but there is enougli smiilarity between the systems that it is 
fe^ unnecessary to discuss hardware. ^courseware, and^ function for systems, Most of the discussion about 
dcvGloping instructional gbaJs and. script preparation are as essential in the development of multiscreen 



presentations controlled by digitul, prop"anHners ^they are for the de 
Likewise, the recorders and radio hardware cfcvlces used to implement the 
selection and installation, . 



^elopnient of audio coaching, 
audio coaching fequire careful 



. : ' * II. MODULAR SYSTEM ' . ■ ' 

As noted in the introducUon, many instances in Which it is not practical to establish 'all of the. 
charactenstics.pf a presentation systenr^k^ Is often a need to start wltli a comparativaly 

_ simple system and add to the system as the need arises, TTie -comniercl^ market (at the present) includes 
control systerns that provide (br this,; Tlie particular system^ s^^^ of this.SiTiiiy~Qjr 

control systems is marketed by the Min^m Division of ^llensak/3M, One of the major reasons fbr^ 
selecting U as tlje representative is that many of the cbmponents are presently listed iri.TA 636 (Table of 
= All6wlmce:-f Audiovisual UtUization, Basic 15 September 1977) and it is familiar to many USAF users and 
> niatntenarice peiyonneh ItJias demonstrated reliability arid maintdnability and its usability features 
the par with pre|ent standards, TOrin no way implies that other mkes and models are riot also acceptable/ 
4t merely reflects the judgement that this is a representative s|ries of devices that lias proven to; merit 
considerafion: Tlie prospective user should confirm the availabuity of modules for any system adopted. In 
this rapidly changing niarket, modules are added to and remov/cl from product h'ries frequeittly ■ 

: ^ In the modular configuration, theMnitial unit is the st^afd SO^tray slide projector. The equipment 
used during tlie evaluation and demonstration of this configuration were standard Kodak AF-2s, since they 
Avere on TA 636.Mf other makes or models are fo bcused, make cerMn that ./tliey have reniot^ control 
capability and thatlhe. cable connections are compatible with othe 

^ Narration for the slides can be adHed through the additiort of a cassette Recorder (Fi^re 1). Many 
cassette recorders can used to not only add the narration, but also to^autbmatically advance the slides. 

, T\\i% is the basic AF4 coupled .to a Wollensak 2570 that is typical of units used iri USAF learning centers; 
Tiiis is the basic starting point, It should be noted that to this point ^erytirig'is compatible with the* 
self-contained .devices marketed by such firms as Singer, Fairehild, -Beir and Howell, and Eastman^ Tliese 
' self-contained dcvicess^have a projector, cassette recorder/player, and screen built into a single unit. The 
essential ppint is that the control signals for all of these units have beeri devieloped in accordance with ANSI 
74 stan^rds, so that a prograrn developed on one sy^^^^^^ ' - - . ! 

In any use of three or more projectors, it is critical tf^/tlie user is able to use tlie second track of the 
recorder as a control tr|ick, jsimilar to recording tlie second channel on a stereo; deck; Most cassettee 
recorders that have slide synichronization eaphbility do not have ext^rmd jacks associated with thisarack. 
While ihey have microphone and speaker jacks that use thf audio track, tliey do^Tiot havejnput and output 
jacks for llie impulses. Tliese sync jacks have been added to the 2570AV and 25SI0AV series by Wollensak, 
In effect, they provide a half^track stereo cassette with the audio on the lower 4 r^ck and the impulses on 
the upi^r track. As a word of warning to, the reader, virtually all aiidipvisual cassette playei'/recorders 
utilize :a half>track head configuration^ Tliejapes are.plqyed in only one direction, Ivlost comparable home 
stereo cassette units use quarter .track and are. playedJn either direction. UnUkeqUarter^nch rcel4Q-reeK- 

. recorders that use tracks 1 and 3 in^ne direction with 2 and 4 used in the others tHe cassette quarter tracks 
u^e both of the lower trucks in one direction and the two upper tracksTj* the other. As a result, you can 
play stereo quarter track on stereo 'half track reel-tMeer devices, as long asjt. ii only lecordDd in one 
direction. The same is not true of cassettes, Wliep a. stereo quarter track tape is played on a half-track . 

, device, you will hear borti tracks^thTO)igii one speaker. If one track is audio and tlie other control impulses, 
you s^ill hear both through Uie speak^ and the controj circuitry will receive nothing. As a result /do not try, 

,to mix home stereo equipment with audio, visual equipnftnf, es 

There are many dissolve units tha't can be added to tlie basic AF-^2 coupled to a Wollekk 2570 
configuration. Any dissolve unit eiiabifas the; shdwiiig^ of imagQs^ ^at blend into cach othcr 

without blacking theucrecn tiuring each changcV;'bne limitation of a dissolve unit is that ajl it c^^o is 
dissq^ve one imagiD int0llie^tiPi$l^;TwQ projectors alternate images mi a single screen. Tliere is no- variation in - 
the drder, the projectors Must lilt^nate between A; B, A, B, etc. All the; odd-numbered slides; are on one • 
pVqjector; all the-cven-nunibercd cnios ^ori^ slide is aaclecl or subtracted, all slides after, that - 

dianp ha^e to be moycd:tO|tM6^^^ /a,. . ' ; V .:^ '^^ = 



CPMBINATIONS OF MODULES FOR- 
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Figure 1. ^Combinations of modules for^rying types of preserttations. 
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If:thd ^Ilc?iisaK.2#d'- Cassette xeedrcieT is Tcpiaced with the:rp^er;2573,,:(hen a^jh'r^&^speed dissolve / - 
ijait can be iised jiithef ihan tlie one'Specd. This enables the use ^r jnqt only regular^^ 
= ; |m4^cs:,butalsoM.cats,^^^ ' . ^-^^v}^-^' ' /; - ;^v'■:^'•' 

^ more* import^nt-^dritTibu^^^ li6wcver,is that i^i^.can also^ con trd pfojcetoit-' v 

. ihdepciide^lly^, Ycu do fioiVhav^Mq alternate, between projectors .oilvS single screen^ -^ut can use two. • 
projectors r m^^^^^^ at any t ime^ Tliis allows muth fiiorc freedofit and also \. 

. mabfes the use of cof]sld«rably niore' EciWj^fe'iiHisggs. F^r^e^aittplb/it is possyDie-:to,cprnpara-a normally./"^;. 
^ :CXpobd slide ^vlt^^ or^o tjiat^ Is overaxposeH one stop/overe%feed- two stop^j^updw^ one stop, or"= * 

itndcrgjposed t wo^stopsi Sinue bb^li the hprmpi slide anil the atiiDrnml slideire visible to tho student at one - 
. ^^^^r^^ differonfScs a^te nnucK niprs apparent und the con^ep.t can he conveyed niuch more efflciently than 
r is possible ;;witli-;oJio :prc^#ctof . It is . feisilble to eompare m original slide ^Ith a dupllcate-ancrl s^ignd ' ■ 
''generation duplicaw flf tNs 15 dqnc, both^he color aiMicaritrast ehanges as well m ihc cropping tihirfges. 
bcconie very . evident. Tliepe t\^p examples were used in tiie investigation and were 'remarkably effective. If ' 
the 'reader wi^^hes to jfivcs%atO the ?;r%tivencp of du^ to try- these . 

jwo ^aniplqs. TTiere is ^ grc k d^al of traifiing that requires such Comparisons father than sequences/ 

inisgq of a gha rfi r<Jrni,or diagrani iiiay Be projected pri one screen and enlarge menis of spertilc 
portioni on the other ^ 6r praject pictprial slides of printed circuit boards on^ one screen and tlie %virAig 
diagrams br schematics on the second. Ajiother possiM 

- queitipiis. concemiiig il oti the Qthi^vniie latter example ^cnnt>jms, sqripe irnplicatibns that really have. ' 
to be tt^dap^bc appr^iiia^^ ii photo ofan aircraft ImirunientpaneUor of t ' 

^ specifiCyihstrurTieritrbai^^ sci^on, the- second screen could'pmvidc a questipr^ 

"^^'Can;)^$)u,fly 500 niil^s w^Jth' this hid load?'' Wi^iout cKangin|th^:irTia ' , 

could be ctimgcd; to reflect cfim^o in wijnd or other nying conditiopiv SiridV the first image showin| t li^ 
iiistruinerits liasjiotcharigSd, itis evident to tho student. that the same data, ai^e being uied. .llie effect cn * - 

;^,tlie student appears,to bo ^iiito dirftrenrfroin tin apparently slniila/preientatiqri in whicli both images ha^e\ * : 

■ bcert-changcd. ' lk)t;Ii images cc?llld^be. supeniripos^d on; a single screen: This, would eriablt additigwordj^ \. 
^Mus.^Tm^ws from om projector, onto tlie iniagc . of the other, ^thoiit chariging:the baai^ image,- flio" ^ 
.wdsrdata^or arrows Can % ctian£ed qrrriovcd * ' l ^ = i'M- ^ , ( 

: : h IS also possible to add a prngraii^mer tostlie 2570 or 2573 casscttce reeordepand cbntrol up . to J ' 
/proj^ctdrs^l For .pjc^nplc, ijfl^onLe carrel . u^d'duHng the study, .p^chanhdl prbgraini^r was used to control. ' 
two slide pfoj^^C infe^;^^ to "cogL||[L^ movie prqjeetor so that niDtion could be 

added' to t^lc^^pfe$^nt^^:^lbr^ wben needed. ByJiidding.AdSloTial. dissolle controls and'^rojectors, rathen 
cdmplcx presentations could be built up. In ordef ta u^ the rnovie projector, an additional module jl^^^ .-.' 
requirecJ. Th^ piojector itself is plugcdintoa powrcohtrol module. ThSpcgw^r^ control is turn cd on/^h^Av :■ 
itrecpivcs a slide adyartce frorit thaprogtanim^n.^^se^^^^ adya0jce4t(irriWtli^^ 

configuration may bee^paraded somewhat fiirthir^yii^ing^two of tiie c^nfihbrid^lo^ three speeds of ^ - 

a dissoHe^ qqntrol,^.|^.jft ur^^^ "dcsijnod so tiiatSi^fibqU* the dissolve and tlie'tade - ' 

coniiiiarids)arc givq^ OTiiilt^ncpusl^^ result is l^tcrTreted as a qnltfk cut/TliiS.w'ould enable the use of 
one 1^0. 9 ■tQ;Comrd^^^^^ three dissolve rates on each of^tlirea screens and also have 

= three CO nifiiaiids left t© conlral inpviepTojectQrs|.or rooni lights. ' " v ; \- j ■ 

One of thq features a- niediaiedsy^ feel is esspntiafis jragraninitfftfbp. ^ 

This stops the cassett©^ re^^ordcrl Nvhilc leavifig the projected imag the screenv^Many developers of 
niediatod packa^s Itave no^od that ^when tlicy wanta^s^udent to^tnke an action qr solve a,prob|ein, there is 
rio wuy .of predicting .^Qw lofV#&e student 'OT^qU Ire tjt take 5 seco|a|^tp;^itoVe a 

^pfisititm % to B or, if tlTQn^idQjat^s^-e[icoUnterir4 take coiip§ft|^i^^ Onew_ny tl 

accopijx^atc the.varlailoh ^ to^(ltop the re&rdW.^ tliesttidcnt is peflbiiniug, Saiit^^^^ student t J-: 
can ■ st^Pj^lve cassette |:^cc^^ manually, However, this is often jnost ihidcsffiBfdf Students are - ^ 

ynnble to stop; tlie ^rcrardfer^ b^U can almost al\Vays restart; it .without disruption. As. an example,' if the ' 

■ stydenls arQ ^^solclerlng a'cor^iiectioii, they pro]b^|ly:lmve' the icylderiiig penaU in ane hand and the solder in 
tlie othct..4it thf' nib|nWyai vv^«nt to.stop the cassette, if tlioy set tliC- solder ^wn to reach up and turn off 
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the fticdrder, itliLs intcrftrcs vyith the learning. On th? crther hand, after cdmpleting tiie soldering, they arc 
"ready to set down the solder and to Fcstart Ihe recorder, A foot switcli can be used if needed. As a resultv 
.4hi^y3nmufacturc;s havg^^j^ the programpied stop feature. Placjhg the appropriat^rn^ulse: on the 
y tiipe maoniaticaily A \ W0% tone aiibmatically advances the slide; a 150Hz tone * 

' automatically stops the cassette recorder whonlhe separate tracl^recprdiiig eonflpration is iised. Ashort 
^ :)!implse -a^ the flinMri|? and a.,long;impulse stops the recdrdfer in the superii^ , 

■ 'Bfldpiirc prBvidbd for i^ hH^^ is no real reason why slidq'iystems use^ configiinific^n 

% anammstrli> th\r othcn BotK^ are suitable fbr'eltlier.lji f^ct, niany tapes are made witiVfefc^th 

sets of impulses on thenh The m^or advance niade by the adoption of ANSI 7.4 was the standardizat ion on 
only two systems. Until then, there were . many systenVs on the market. Courseware prepared on one,brarL"d 
* device could not be utilized on-other brands. Tliis was most Jnconv Unfortunately, no sjrnil^r,; 

' V^taridardizatibn wa|-do^np:;^r muliftscrcen syitems. Pfograms developed o^JSrandl;)^ 

J Brand .Ar' Brand B^\viir Ivot respond to die impulses> BrBn^ C will not respond to either^ipr B. Tliii is a 
'-'^*'liniitati6n;^v^^ . . ; ^ ^.-^--i^ ' , ; '""^C^i-^'- " ' ' ^' .. '^'-^ 

»^ ff this program nqed^st op feature'*!^' desired within_a multiscreen presentation, it caabe provided, but 
S with some difficulty. Cassette recorders such as the. Wpllensak 2573 cari be iised eitiier to controLtwo 
^^c)jectors or to control one prpjector and provide progi^ammed stop. Setting a switch one way routes the 
rSOHz inipuiia^to circuitry tli^t advances a projector, setting it another uses tlio sameinipulse to stop the 
'tape drive. Unfortunately, when you plug into the sync output jack, this circuitry is disengaged. Even with , 
cassette recorders that, ordinarily provide prpgramnied stop, this feature cannot bb ulod when decoders such " 
as'DigiCues are plu'^ed'tnto them. Tiiis feature can be regained %y routing one project or control cord back ' 
td'^he cassette recofdefy: ©ne, uripjtpccted result^of u^ingSuch a ctfrd vii that it ofteiMittroduces unfeliability 
' = ;: into the system. If the bate has - radar or radio faciHti6Vj the cable; v^il^ often act as" an antenna picking up - 
V: •stray signals and stop the progrant erroneously. T7iis can be ejlitiihated by the jif'tlxeioUs use of resistor/ 
capacitor combinations of metal oxide varistors (MOV), but this requires sonie skiOl and kriowl^^^ 
will be discussed further later in this section. 77 . ; . . , : ■ 

This pregrammcd stop feature becomes even more important if live narratipnjs used within the 
presentation. W^hile tlie systems ;can be wired to stop after each image chahgev-thelength of the cable 
running to the speaker's- podium icts as a long antenna. Tlie user may actually hear iJie local ruyio stut 
over the PA system; and get more erroneous stops than programmed sto pi. Again, 'this can be recti fled,. tKrt 
' it takes a qlialined electronics person to do it^, V M 

Hie trade off for all tliisis cost and reliability: T^buiid up to a two 'screen presentation in the past 
required conipHca ted programming and so niany'iTiterconh^ that the system could only be used . > 

in group presentatidhs with-complicated eq^pIt^6nt^If a slig^ different control weTea!^Jf3j^||tlii^ 
programming systcnv and equipnhcnt had to:b^ ^placed, resulting in transitions that \veretcds||](§iij|f^ 
time and money. Tli^::cabling was coinpl^^'iajhd-^Un the configuration reeDrtii|p|0|d'^iiSi[^^ 

^ simple two seroen pLr^iQnjation could be dcjriei^y^^just the cassette recorder an^4he^;projcctors without any . 
additional blacjt^hpS^iii^: cables. The blaS!^ bo^^s.ean be added, as needeBi^wttlfdiit discarding thciori^nd ; 

., ^ equipnient^ ^'.-^ :.r^};J\'::^^:^^ ')h:y^:i-:^S^ ■ . - . ' - . 

f i.;..,,v i^ TliisVsysip a Mission Applications Seminar^ where the automated system 

. vw^^ for rive weeks and then renioved to explore student ^rid instructor acceptance. It fourid 

^ -^^llat cohtrar^^ initial expectations, the, autpmated system increased the contact between students and , 
r inStrifictors as evidenced by questions and discussions. Tliis was of^ major inipfortance in this applicationj 
since one Bf the [frincipal purposes of the presentation is to foster such ql^eltions and discussions. It was 
also.deWmincd that increased classrppni efficiency could more than repay the initial cost of tlie equip- 
jncnt. It was estiniatcd that it cost about 53,000 to obtain and install thp aptbinated equipment. With it, 
1^. only one instructor is required per rooni rather than the two instructors presently^ required with tlie manual -■ 
presentations. Tills neld test and evijuatlon, as well as a discussion of difficulties encountered in= 
autonuitjng the rooni, are discussed in more detail in Appendix A." .0 i /-v^ 

; . : '^^-l- ■ if-" 44,,^^ • ■ 
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^ IIL.COMPLEX MULTISCREEN SYSTEMS . V 

^ . . Hie family of syMenis ttfbe dekn thissecfion are very "probably the niost uhdehi^^^ in training 
' today. Wliile multiscreen, niultiiniage presentations ate used prominently in Cliambcr of Coninicrce 
programs, designed to attruct new industry or tburi|tsl tliey are •virtually Lincxplored in temis^of their 
.v,'abilitj^:to provide training.' The contrpl system greatlyjncreases tlie cSHtent, t^^ 
.vvsemijrLar,;Thi|;:^ Both to th^lrtCreapd^^^f: th^ prfesentatipn artd; morAiiip^tantl^ tliD 

V inerease in die typesA3f mater^^^^ > * 

Hie Ariqri 909_Digpl systetii will be descn 
. odier comparable cqui^fent uoiild have been $elccted. Since this is a very rapidly chan^ng su^earan'd one 
' tliatApreserit$,a congidlriible investnient,:ai]>^cmip cbnteniplatin introductiofi pf sucli a sy&rn should 
conduct a tht)rpugh suryy ofthe^nark6t: Ustinpof poten^^^ 
■ a%:Associqtion "tdr Education; Coninrunications and Technology (AE^Q, ri2fr Sixtcentli Strc^, NW, 
■ Washington^ DC 20O36 and National Audio^Yisual Asiociation- Inc. (NAVA),3I50 Sprfftg. Street, Fairi ax 
} VA 2203O.;^,, ■ ' . ' -^'^ ..^ ■■"■"^^ " ■ ■ " " / '^^^ ■ 

.^^ *; ^lis soctsipn will focus primarily oh.presontation hardvyaTc. A.portion will he dcvqjed to using suclia 
; s)^steni to control a previously prepared presentation. This will be followed .by a discussion of how the 
various componepts contribute to the prdgfani; and how the program is developed. Wlulp 4liis discussion is 
/ liniited to, the 909 Digital ystehi froni Arion, it typines tliis, jevel of sSphistication^^Aiiy using agency 
. . would probably T^enefit from developing si^niiar dQcumentation,>tlie Bystein is complex enougli that very; 

detaile^^procediir^^ f^r .^specjllc upplications 'uro^ r^ - be especially tur€:: irti^ USAF 

, upplicatertsWiere it caffWMlcipated that flic using pcrsoiineTwill rotate througli theduty rather rapidly, 

: Tlie description here is liniltdd.to one roprcsantbtivc use of one specific system', Itf^octuality, this , 
application derTfonstrates only u small proportion of . the total c^ability bf^thc systei^i and of 'thc 
^ comparable systeiij^^on the market. In brief, thisjamily of devices can easily control pfBscntaUon in which 
three prqjec|Qr^j:-ajfcf;.u^cd^;^^^ each of five sctecns (or any presentation using less thar> (his number); The 
Sii;^I^^^ctbrs can- be c^ntralled^ in any order anB A^jth very precife t)niing;-Thc. iiiiuges on the screen can be 
M^S*^"^*"^^^^^ to convey hiqtion. In lact/afteriising such a system, theprcsehtation designer usually finds tlvat 
^v^!J?Hi: typical movie is very slow by compafisdftrPreseptatibns can often be prpduccdi considerably falter thin a 
^;j5;^^novie, Tlie updating of: the presentations; .can be accdmplished . within a matter of ^1^ 
K|[.procedures and personnel are available, Tlie insirucfional. applications cbuld wellvbe yei^ cDst^rtective,an 
' /Situations where it is necessary to illustrate the intcrreiationa between several comppnents or the now of 
data 6Rinfbnnation4h;pUgh:^ii^^ the visuals could well be very effictet,and eflective. Wlien " 

the capability to cqntn^l^jcjoien latchinai^^ « dozen momentary relays is added'to this, a consideraSle 
aniount of equipment'eduld be controlled. For example, oscilloscopes or CRT dpplays coiilcl be activated 
on command or current flDsv through theV^tei\i. controlled. It might well be that^much of the instruction^ 
jresently deenred possible only througli hunds-on training on expensive weapons systenis, could be. 
facilitated by such presentations, Wli^tlier these would precede, augment, or rcpliicc the actual equipment 
woidd depend on the particular applicSition. : . , ■ ^ 

kny organizatipp conteniplating;^the JnU ;i system shoultf; toware thfrtssircHiV^ 

system cannot ; ^ be \ Ji) sialic d casutilly. The developnient of the preSiCntatipn; ;cspecliilly the ' actual 
prqgraniming; as^pof especially d^^^ does require considerabie.time and freed ohL Tlic visuliis to ' 

be used miist be of fhe highest quality since deftcts are magnified in such presentations. WhUe many USAF 
\ bases have the resources to support sucha presentation, it is libt the. type of activity that can be . assigned as 
aroutinc'adiditional duty. A worthwhiJe presehtation requires considerable support^nc^rosiiectu ^ 

: / IV. TEAM TEACHING ^ VlSlJAlls / 

.=pne type pf in^tVuction tliaVis^^^^ forjnultisOTen presentations is^that of toain tfaining..Thcre 
are many situati(mi;^j||US trttining Where the performance of thq^dividual niUst be integrate ci i.nto that 



' of*a .tpam. Athletic coaelics aFC 'lqadcjfs iik team v training .and probably bpst utilized its/bertertts; 

, Rcnaniiiig the pdsitipns to empftistKe tflr t^nc^tyi large sflhpdl' will Jiavran pthldic IniltrUttW 
specialists for each sport, Tlie fobtbalHnstructor.i^rhavc speci for the offensG and/defenseind^pe^^ 
units. Each in tunr will' have specialists instructiM students in the perfoniiances required ohlhc linfCj or at 
e!]|d-"U5r in the backfleld.^In obtainii^g succcssfiir^rlbtmarig one position, mc studont to ' 

abic/not.oiilj to peffbrm a^^ tasks; but, to alSoKilhtegrate this performance int^ tlie total'ga^ of 1 

" perib rman cc o f t He ^ n t i re ^ team, S ome , but obviously riot ' all , scHools are. able to trai n; the in di^duals in 
such h way that ^hen one student throws a ball/another stud^^ is in a position to catch ItJ EajbK ofthe 

'othcf teinivnicmbgrs perforiTi ver^^ duties developed, to inqraase the probability of suices^pfthes 

two indiviiluul^, The'totarinstriiQtiond pattern might wellibq the rriost complex and most hlglily qeVeloped 

;Wit1nn our culture. TliisMs not intended to have any socialjmpiicatibn^ to Ulustrale M exaniple ■ 

•of team txainirig that might be worth emulating in many situatipni Tliejnalbgy nii^ iii ■ 

terniS orbehayi^)ral objectivos and iristruc / ; " ' ■ - - - . 

'- Two. metlibds of iniplenicnting team iTairiing"WiH^G''"coyefed inthis repoHi^'Tlie f rst JJimily of- 
techniques is a relatively siinple extension of the tetfhni^ues; described pr^^^ ^Thc secoiid fainily Will 
utihzc cdnsiderably ^difWrtfriti tecHniqu ^n fact in the basic pDrfiJn'doef not use sermons a alU but 
requires the student to^bserye actual equipment to obtain visual 6ues. In both instances, attmtiph will be 
directed at devGiopmei^Tequiremcnts and instructional strate^es', rather than taard\yare. As in^^^ 

. pprtions ot^ this report, speciric in^ie mentations saHII be described for clarity thesp Jr i in tendad as 
illustriit torts of general appiicationsv All of the techr^iqiies have a wide range/ of possible applieaiiorm Tlic. 
range^'of appljcationsisjinilfed v 1; / v ^ - 



^Team Training Carrel- \ ' .. ^ ■ ' ' - ] 

. There are many situations where the actual^performanec to^-be tau^it doe|::0^,t .lcnd itsaif lo^c^ 
. you aifc teaching stii dents to ciinib telephone poles or direct tra^^^aiian interfectinn^ it is not reasonable to 

expect to bring the :polc%;or trafnc' jams I tho%rreh Howevgt^^saund/slide |^^^ 
■ .^ftenlbe of valiii if UseU in advance for orientation and fanUlianzation and ussd after to^umnian or 
■rcinfarpe iearning. Ec|uipmcnt of the type de§qr].bed previously in this report cari fo used to augnient team 
instructiori in a sinular wayT- >*^^ ^ * ^ . ' i 

In the speciric situation to be diicussed here, (four-nian niUnition^efOwsJ ^'sp^ purposevCarrDl was 
developed. Tiie carrel M^s similar to conventional instructional carreh that It contWned the rec 
.projectors, and screens rieeded to convey a sound/slide prej4iitatiom Tnie^scle'en area.wai_e 
it long ^ugh for the showing of three slides sidgf^by^side. For the spedfic tasks be tau^i^, three screens 
were adigquate for .use with a four'niari teaini Sonie situations called for bne niai\ to serve as a team chief, 
- v^ho rcad^theinstructions^fromtHe technical order (TO). Jn such cases, he must be able Jo ylow all three 
; screens. Each of the reniaining three students are seated in front^of a screen^that shaws-iiiiages dire^ 
relating to their own function. Tliey.are each able to see what they are expected to do= By glancing at the 
ptlier two screens, they can also become faniiliar^with the tasks being performed by their teannTiatas. Many 
tiinjes;it is possible to depjct.actiyi^es that%re. father difficult tmllustrate with the real equipnlen t Onthe 
a ctiiij[ equipment, they may be pirformdng in an area svhere tlie^^^ see their teanimat^^v ; , \ 

In cither instances, twq members have very' ^imilar^ dittie^^ One nw, be on died|ht sideqf th^ 
"and the other on the left, but the duties they perform are .similan In such cases, thesfavtwo students couW 
viev^ the same screen. ^ . ^ S ' . \ j _ / . ^ » - 

^ ^ =Tlic narration requ^ed is different for each of the three screens. A rather trivial exainple niiglit befor 
•Qne^ st udent .ta Kaiid a tool to a second student who is working above him, Tlie r^arration would^^tt^^ 
: sMdcRt where to obtani tlic tool How- to select the appropriate one. Tliol-nan^atibn for. Jhe s^^ 
:=-)|tudtnt would tell hiip how to us^ tli^ too ■ ... " t>v- ' 

• ' h^ is essenthil that the narratipn^^be synchr6ni/:ed:so that when die first student Hfts the tooU the. 
second student is^ ready to take lipid of it; Tliis vvas accomplished b^^slnff a qua tape recordeh Tliese 
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dcvicncs have; fourisepiiralb headis and ai^^ that four separate rcaordings can be made. Sinco- the four 

^ recordings arc all 'oir the same tapb, syncluonization betwecrijhc tracksis niaintained, This is in contrdst tu ; . 
shiiilar dcviccs'tlifi]|W four cassettes an be play^l at one tin^^^^ the ' 

rccdrdings arc 'notiiti^essiirlly: iii sync* In thiff UlustAtioifi, the studeius mq interacting as o^^ain and the 
nafrations must b^f ynphroriized ^v- ^-^r-.^; ' . W ^ . ^ ^ ^ ^ 

'Ilia thi^c naiipatioys;are rccocdcd'orMhree oKthe fpur traeks of the quad ri'fe6rdcr. The teuilhjf^ck is t - 
,,used tlie'iiunui|cs^In .ihis^^^^ a SpilicyaT^and Sauppd QU A QU^ was utilized. Impirftes ' 

'on tiic tape con trqj ihc three prDjecfDrs irt rrVuch.thc sam^^ay as the Arioft and Wo!len§ak pragraniniers, • 
i^hile the impulsek;usj|d arc differDni, in many ways the Ainction pcFjbnpecl by the three programmers is , 
SI mil a r, Un fo rt u ii d t b I y ; 't h c i rirp u Is in g sys t o nis a re n t i re I y di f fc t e p t , req u irihg Ih at t h c s pe gj ftc pjp g rani ni e r 
bq selected; and avallabl^ bcrore the tape can be made. It also prbhibitt substituting one device for the other 
in case of eniprgerxi^. The agency, m also jia^ to havq the appropriate device to generate theW 

unpulses during rccqrdiiigr Tliii^emphafixes the advanJages of 74 in establishing stahdard impulses for ■ ; 
standard sound/slide and ninistrip^et|uipnic Tapes made for Wbliqnsak dcviees cah bd*;piayed on Telex, ; 
. Du'K^ncr Singer, ■Ka^tniah^ qr FuirchOd cqurpment. It is-ndt neccssa^ to niddify the ccrufse^A^aro to niak^ it .s 
eoinpatiblG with diffcretit^brands, Ttmt is not true of the equipnient described in this section and ia Section 



/i . .yariation.s ^' *' ■ ^ . ■ .■ ; ' - \ . \ ^ . ■^'r'r. ' J 

1 Jixpamiou. If teanis^are larger Uian described} Jheft; the syst^nvcoxi^ be cxp4\r|4p^ to controlV; 

nio re visuals^ Con trolliiig 15 or :nlQre projectors frSm. one record track is'i'SfalF^^' co ni riitJh . However, if/ 
■ juo'rc atltija tracks arc req u i re d, the pto blem mi gli t be hiore diff ^culty Wl^ U e such ;presp it tat i on s as tliose: used 
^^^n thd Birdlipuse at i^isney land have many audio trafcks, impienicnting sucli i^tenis is difncult>: A nourth " 
t audio track' could ^ be used for narration by employing tjie superimposed control system rather thuii ihe 
separate track, Here'^tho slide advance impulses ore 30Hz tonei recorded with die narration. T}iis \Voiild 
enable having all tbur ipaqks ayay able Tor narjation^Jt wouLd alsb, be'posiibie to^iq^^^^ niote thtm one 
aui|f^QUr& and cbntrtfF theiri by^a tl)e:}mplcl^cntation wooild^e ratlii^ difficult. 

^ ^^flm/jfy<?^c/i^^ are times,such js the traininglbf fliglil^crews, ^^^^ it would be desirable tdi :; 
wliava die visuals >n diffbre^^ One spScific example #;)uld;^bf the curroney training giv^i to MAC 1 

; creM;^s; Tlie system descrihed-ln this section could be used witli ver^ little inbdiflcation. Instead of having - 
the three visuals prescn ted side-by -side the projection systcni coukl j&c located ^i^ nioc^ups of the three. 
■ ^ qrew, stations. 'Wfiije wircs^ would.havff to. jbie run froni ^thc rccojrder to Jhc tlWe'trdw stations, no other v 
^ alteration a^dd Ij-ave to: be .n'iado,^"* - . ' ^ v ; > . ■ " ' ^ . ^ . \ . * . . - 
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. ' Z':''^ . . 'Vr-T^A^i TRAILING ^AUGME^TpJD A v., " 

o'. Inconsistent as it may sound, some of the be$t audio visual presentations do not include visuals, 
Exaniples vyouid Jnclude museunj tours where the visitor listens tp a recording while view ingexhibits. The 
visual component is obtained by instruqting the lislener to obscj^i a particular pa tt «t aspect of the'exhiblt. 
Tlic^c are^cqnsidered to bew;udu visual packagQS/^ncc they, arejprepared in s.ue1i a way that -the sC^ho" 
(visual) wiii .be avaibble to;cp]nddc \vith thg^autnp. Some Navy^tmining pftgrrtnisiutilizc portable (ape 
'recorders to provide sjmilan A USAF project used a tape recorto carried with 

rU^shoulder strap to present a sequence on the use bf a copy'.caf|\^a. A knittirig^machine on the market 
cpmes vvith a senes of records. Tlie user plays the records vvhile dpe!rating the device to obtain the desiroii.^ 
prelinunary instructionv Tlic es^ntial feature is that ahc>recorded message is,n|aningrul pnly^whpn.thcf; 
listener is observing yic^ociated scene pr performihg tlie associated task, X^^c rfea!- aspect, la crca^^ 
Mlie student oBservlng an olyeyt, rathe r than b ' 

= • TIie ^tcanv training task doSiCriBcd here is simjlar. Tlie recorded audio is provided vj a headphones. Tl^ 
stucfcnt is instructed lo ''Look'to your left and you will sec a, largcbliicR Icnob with wfiitc nunibcrs on it'- 
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.This ifetii^-^ * * It docs *^'-Sct it::io' * *.* " the c^her meliife^s of the team pe|form coc^inated 
tasHs ntj^lf dance with the instructio they hear (Figure d), It^ the specific application to be described 
here', tlf^it'Tercrred io as Audio teaiir Cx)aclfmg. 'It was one of t\m^ tpam teaching techniques used 
together in. a .performance oricnttil team ^^t^ situation; i.e,, ^muntions loading; The other t\\;o 

technique^ weije a^sericsv#^^ tapes, used to provide familiari7.ation and a second spries of television' 

tapes used ku renicdial^training. Tliesc were referred to as television team coaching-.and television -aide^l 
remedial study, respectively. This, project was accoinplishcd under an AFHRL contract (Pjeper. Foss, ^ 
Smith! 1973). ' ; / * " • V . ^ ' - 




Figure 2f Audio team coaching: 



VL SUMMARY 



This report was written in response to a request for guide for use in. selecting and impleinenting 
s Ibr g^c rat in g and presenting complCK visual images. Tliere appeared to! be no one system that 
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- would be suitable tor \all ap^ily^'ationsv' Wft USAF train ip^g, so^n^ylWte^^^ 
■ ' imJltiscrccn prespntayons wli^ morp nia;n 6nc vlsiml is^cc^^^ 



of students. In otiicr situatidfis, siiTiilar tbuliniqucs arc utili|ctl td '^rovkle tllffbrcnt prcScntati6iis to flic 
:i jncmbers jfT small ieaiiis; WhHc the iwcclianics ^crp similar, the utiiization is qiiitc diflerent, ^ '-.^ . ■ ' . 

/ P^r^syslemswcrjsatttedNbF discus iit lMis report* eacli^was P " V 

; chosei\ to Be. repi'escntativc m oiydptions,*T*o jDf the lamines; are primarily suitab^ fbrcomt^ji^^^ 

" .presentations Jiven to an indiVjdiial or gro%f Tlie otherUwa were Megtcd to" represent^pbssiblc app]ications\ ■ ' 
.10 teom training, where QQch memfier ot the teaiih rcqifires different instrudioii, but iiic team iiT|mbers^ - ' 
Interact so tlvat syiichroriiVed prcientatioils^^ ' " ■■ ' . ^ ^ ^ ' ^ : ; ^ 

irpi^lications' require gven niqn|^attention than' nofmal, both to the hardware utilization and the 
generation of the coui^pware to Mpre^^ ^ . = 

. prescnfatloWbccome cortsidera^ niorcv ^ . /^j * ^ 

;' -i^i^p^iiilar syst&ni ^. dAcribcd ^t^ be startecl with only a prolectbr and, a tape recorder. . 

Additional modiitcs can bfc. added as Ji?(p6 projectors or functions are requirfcd. This niodular system can be ^ " 
i expanded to several screens, with cach^febn providing dissblves between slides. Movies can be interspersed : ' 

with the slides, if desired, k.also^^pracftpal; to intersperse live narration iwith recorded audro if desired. 
^ Howcvpr,^it was observed that spccifjj'^iafej be takenno avoid interference froni radio and nidar. 

This system was iniple!^en(^d"^widiin a Mission Applications' Seminar^ where the aubmaled system 
was utilized for five weeks and tlienyrqm^ to c?cplore sludent and instructor acceptance; This Held test 
ancl evaluation,' as well as iid|i;u^ioh of dlfilculties encountered in |utoniuting the room are discussed in ^ ^ : 
rnOTe^^d^a^in Appendix A. - ^ , - ' ! - 

^Tlteri^a^a nuniber.of progranmiing systems available from commercial concerns tiiat will eontrbl ■ ! z 

very complex ^^oaM^n only do tliey^pntrof tbe^^eqiiWce^o tiiriing'in 0fc 

several ways.^can contm)^Inist;Hp and^iioyl^^ ^dQs, and also control sevcrai associatud po^r . 

sources for lighting and. ad^Uphal devices, Tlie litajor differences observed in applications of these types of 
systems were the time in;jf#ed and the attention lo detail; Images are seldom suitable unless they are 
prepared specincally^c^ t^^ 

the presentation. Tile presen^ati9n mechanics arc complex and specific" operating procedures are requixed in ■ : ' 
developing the program ^n/in presentations are iiianricd by ^ 1 ■ 

personnel that hav^ fee^^itli the pr^iJCt' from its tonceptjohi^ilnd have deVoted full attention to it oyer a ( 
considerable lcu|tiT olM^^^ by^pass these pliobgraphic 'and manning consideration/an 

assigning responi|biIity^i^ to uHtrnmed persohpcl as '* " 

Jliat are often, erroneou^^^anied.'o/ liardware deficiencies, lather than being niorq appropriatciy / .; 
attributed to admjnlstratjvedc^si^^^^ ^ ^ > ■ / ^> . * 

- The potential instructionaJ pQWiJrof this type of presentation appeared to be great Wjiile USAF is * ^ 
making ^or|e use of this type of s^m, it is limiftd; It wouia appear that there are niany traming : . 
.situations tifiat could bBj^^^^^^^ - : / ^ ^ ' % 

:) Antjflicr training wx^ that^^cfppear^ to metit more attention is that 4f team training or crew coordina- ; , 

tion. It is^nc thing to train ejich individual to do^a task; It is another to train students tojntemct with 
other tfam membeVs, In thb first case, the perftirmancq cues are a result of the jtudents acHcHis/Step 1 Is^ \ 
perlornicd and; if Resi|lt A occurs, the stlidcnt continues tojhe n&xt step but, irfwcurs, the student'lakes 



an alteoiate actioii^y ln team trainings he is _oftC!?. responding to the actions-^of others or to ty resuiis\ 
. obtained by another tcani manber, Ttic^^udmit is responding to feedback that goes to sonicone el^ V 

;/ -vAn instructional strategy^ (dqpign^ for this purpose) is the use: oj^ftjur^track audio tape providing 
instructicrn through a four^channcl radio transmitter^ ^tudcnts receive their inciividuailnstructio 
receivers in earpfiones. Since all lour yistructipnaJ chaiinelsard recorded oil one tap|- x:lose synchronimion 
is pbtainablc/ Inva siniilar way, multiple screens and multiplejiaudio channels can provide synchronized 
if^truction t() learn members to familiarize them with tasks to be performed or to sunimari^e instruction 
^Kei^ertormanccy .Tlie mechanics and. electronics of su©li systems arc relatively simple^nd the required 
eciujpmcrit is readily a^^ ' , ^ 
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' Ail af the^systems, Tor suppdrting cither the- control ^of multi^e Images or synchronixed tcdiTi . 
%rainirig, require carcfijl attention to cou^cwarc dbvelopiftent and program support,^ Obtaifting n^rc. 
sophii^fcated devices does' mot provide a inetins for^^rcprting^diCniulties in determining beliaporll . 
pbjctt\\^4^pr in tievdopirig instructioaal rnatcriah Tlie more cpmplex systems multiply, tliese- problems;' 
Vather ^im eliniinating thciii! The devices, ^an expand your qapabilities, but" they also intensify ymii-v^ 
problem, • v - • . ^. ' V- ' ^ ^. ; " >■ • ; " , _ . :^ ■ ■■ ■. 
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. . • APPENDIX Ai FIBtD TRIAL AND' EVALUATION OF MODULAR SYSTEM , ' - 

^^ Eield Trial of Mqduiar System -y^'- '^ ^ . , 

: Tlip motlularsyitem was initial trl^ out at Technical Training Division, Air Force Humnh Rogources 
,^ Uboratory (AFHRL/TT), Lowry- Alr^ Force/TBase, Colorado. After it had been put tlirdUgh iftmal 
acceptanca testing, it was further exainined by Air Traihing'C6mmand (ATC)' maintenance personnel to 
cstimatc^^ jts maintainabinty. Most of tjie components (proiectors, cassette recorder players, and power 
controls) were already within the itiventoty and had evidenced good reliability and liiaintainability Tlie 
additional units (Digi-Cue and Dissolv^UnitS) were judged to.be stateof-the-art since they are all solid-state 
devicosusmg production printed circuit boards^ > : 

y A procedure was then developed for the production of presentations. These techniques utiliwd the 
gapfionod photo teclmique for . developing: the visuals and. utilized ll# classroom instructor to actually 
program the cassettes. No special: manuals were developed for the instructor, suicrit appeared that the 
typicat supervising instructpr coultl jsrogram his own presentation usingvthe manuals suisplied with the 
equipmunt. TTi? equipnient was iset up and a. brief demonstration program prepared that was used as 
^orientation to tlic-yuripuspersonn ' . ': 

.Rather tlian field test the equipment -at Operations Training Support Laboratory, (OTSL) it was 
..decided to initially ncld test the confiiuration at'Lowry where closer observation would be available' 
without expenditure of travel funds^^JThe MlssicSn ApplicatlonsfSominar appearedtO;.be_iUegiearcari^ 
Tim course is concJuctad. on at; least five ATC bases. It is attSrided by alf iirmerv^lio enHst fbr tlie first ^ 
appear to be represontative of USAF training. Presenlly. this is a 4-hour orientation to 
p ; A tjc^w ° followed by a 2.hoiir discussion of hqw the student's specinc Air Force specialty 

cqae (A^&C) (career field) fits wjthiri,lhi| prograni^The presentation presenUy uses tliree slide projectors 
and two i 6mm movie .projectors. One unusual feature Is that the audlo isamixtureof recorded audio anS - 
live audio. Qiis requires the use of the progranimed stop feature within a multiscreen presentatiori. 

ht both portions of the program, liberal use is made of wliat they describe:^^tiKjntage'' presentaw 
tions. TIjcsc arc a series of iniages that change rapidly to the" accompaniment ofmusic. Two of the three 
slide projectors are used toproject on the left screeii.and right screen,.respectively. Tlie third, with a shorter 
local length lens, covers the entire scrcem Tlio two movie projectors use the right and hill (of center) 
screen. Oie int^t is .to convey m overview-offDcpartmcnt of Defcnst (DOD) and the student's* future 
.cni^orrpthcr than spqcfflc inlormation concerning actual >duties. It might bo donsidered tb be motivational 
ra ler tlian instructiye, assuming that the positive connotation of "motivation" is taken. Tliis requires a 
rather largcnumber of images per houroFlnstruction. h also requires considerable practice anH attention 
on the part pt the^nistructors if they are to present the sequences properly. At the present, one instructor 
usually conducts the discussion, vvhUe a second instructor handlis the projectors in a projection bootli at 
..the rear of the room. TTiis difnculty Is canfounded by the fact that each career held requires Its own unique 
^presentation on. the day that those students attend. Tq simplify this, the section' chief developed a 
technique ;tliat t9tliis writer Is conimendable. Tlie same niusic and the same number of shdes are used in 
depict ing each APSC. Tlftt way; the instructors learn one sequence that is used repeatedly yet the visuals 
shown to the students are specific to their career field. ' ^ ' 

^ ■ ^^Sl'*^-* "^ability of the .Modular Gonnguration, two portiotis of the Mission Apphcator ^ 
beminar (MAS) onentation were solectod. Hie first portion would be the initial 4,hour segment (Pliase I) 
Oiat^ IS common for all non^prior^orvice ^airmen at all ^TC Technicah Training Centers. W 
?^'^rAMr^^^m was;(>;Convert it to an automated presentation. The second portion was tli 
took (Al-SC 62230) montage as a r.pprescntative of the orientations to specinc career nelds. Tliis Was one 
Of the career fields for which they had no material, Tlie material was developed from the beginning Tliis 
enabled us tp.demonstrate die captioned pjioto technique as a-developmental techniquo.i^ it applies tn 
multiscreen presentations. / V : • : ' ' ' 

_ Since this was being done as a demonstration project, and the existing conditions were con^dered to 
be typical of conditions that were desired.lbr the fL»ure, a serious effort was made to obtain measurements 
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of tiie anie required In'lhe conversion of the 4-hpur,Hiase L Tim 4 hoursincludes disfiussibn peri(^^^ 
breaks^^ and dl otlieramyi The automated portion of the presentatlQn;hasa total running tim&^f abbut 
■ 2 hours. TTiis irinterspereddlrequently with tlie live riarration oftthe classrtom instructor. ' 

" Tlie cohvorsion of' tijie 4-hour block was accomplished by the Chief of thft MAS section'. He is a.ni^ter 
.sergeant and whild he is niost canversant with the^courso aiid the multiscreen preseotation used he had no 
previous eKperience with' the projramming of sucfi presentations to control them Avitlrthe^tape tegorder^ 
All ofjhis'experientc was,l^ased'ori the instructor or the additiorial instructor in the control bdoth hand|ing 
the equipment; JMl tdid, if the time figures afe in errorit is probably on the short side ^ itmiglit.be wejl to 
psunie thatf^orne^hat rnor would be require^ to make a similar conversion or to ipitially 

.program suth a seciuence, Tlie automated sequence runs far 2; hours, uses eight trays of slidps on six sll' 
projectors and two 16nim movie projector 

It required a total of 196 houii t^^cqnvert tliis Phase I portioti of the course, TTlis time 
distributed as fbUows: 

\ (1) Rewrite pt Riase l to effe^^^^^ 

■ . narration. Includes rewrite- typing arm reproduction 58 manJiours 

(2) Reposition, editVandsphceH6mm nini ; / ■ ■ ; 20 manhours 

; /u;(3> Slide%oStioning V. ' , \. ^ a '24 manhours; 

(4) Recording taped narratioir * — V :. ; , 7 manhours 

(5) ^'^Mariying^' narration tape with program ; 89 manhojJrs 



TOTALTIMe/ - ^ ^ ^ " 198manlioi^sl: 



was 



lid 



the 

yas 



icaj 
the 



' Comparable data are ndt available tom^the Phase 11 montage for Cooks. Tlie pjiotography and | 
development was the m^or time requirement and this was accomplished by p^onnoL from this division on 
a time-available basis with muclr of it combined with other division dqtivities. Suffice it to say tiiaf ^^ 
evidence was found to contradict the data praented In Smith (1975). Tliat publication suggests 
developinga 100-slide presentotion will require 91 hours if accomplished using captioned ph^tosjSSO hbure 
rf accomplished using graphicsv:^d 214 hours if accomplished using^aphics to supplement duplicate 
slides. Hie difference in quality was as evident as expected in subsequent duplications. Tlie final mon :age 
/used 74 slides and ru;]i 4 minutes/ Approximately 100 slides were initiaily prepared with final selecl ion 
made by the instructor. _ . ^ 

Tire "classrooni instructor, under the section chiefs supeh^lsion, was able to accomplish 
"ferogramming without difficulty, Tfie total time spent on prograiTiniirig after the dide sequence 
-Sstabltshed was about 2 hours for tlie two of tliem. One sli^itly uneKpected obsemfion was that whe^i it 
clmo:to aetuaUy accomplishing the programming to sequence the montage of slides with the fnus: 
background; usedi'tlW cla^ instructor had considerably better success than either the chief of 
section or the writer. Youth and sense of rhytljm probably had much to do with it. 

Installation of tlie equipment into the ejassroom was performed by personnel fmm Training Servibes 
Division, Lowry AFB. These personnel had initiany wired?the room. It has a dual control capabi^ wp 
the instructor having du^icate controls.ori the podium for all projeetiortand ligliting equipmertt. The gnly 
mechanical difficulty encountered which mi^t be of cdhcem to the reader was tjiat the projection bo^th 
had provisions for tv^o movie 'projectors and three dide projector. Since the autohiated presentatipn 
included dissJves, three additional slide projector i^e required. Tliis waS' accomplished by Stacking tjie 
prqectors%i paire and sli^itly increasing the height of the wiildows involved. Tlie projection booths built 
since have the larger windows/ Retaining the ftogrammed Stop featUTe of the cassette recorder Wias 
iomewhat more difficult, As mentioned previously, this feature is required so tlmtlive. discussion can ^e 
interrnixed with recorded proems/ TTie normal functioning of the cassette recorder is altered; i.e., when 
the sync control for tlie programmer is. plugged Into the rdeorderi the program stop circuitry is .disengage|. 
Contacting the manufacturer obtained the required infomiation to overconie this. The suggested solutiop 
requires runnLng one wire from, the programmer hack to the Remote Start/Stop jack on the recorder. A 
programmed slide cli^ge on the approprikte channel resuhs in the necessary stopping of *the cassettb 
recorder/playier. ; \ . 

If more channel are required for projector control (three dissolve speeds for eajh of three pairs o 
slide ii^ectors plus two movie projector^ plus one programmed stop requires 12 channels rather than 9) 



the additional control can bo obtained by alttfringthc pro^ranimlng, TliG:nfst three channels were assigned 
, td the righi screen. Only the two cables associated ^itlLnicdluni and slow jdissplve rates were connected to . 
, ^thrdissolve unit. Activating channel one produces a ritcxliuin dissolve, channel two produces a slow. dissolve,; 
; ^one iind two/jonibincd produces a qulcrk dissolve, Iea\^ing channel throe free to activate the power cohiroi 

which controls the moyiciTlie second series of thtca cliannds cOntrolled^thc left screen in tlic same way,.^. 

Tlic third series ^fUiree controlled the center screen vv^lh the la 

Stop since no moyie is required. . ■ ^ . , , .^r - * 

Tins application requires a multiple screen presentation using a co^tibination pf recprded and live 
narration. The cassctteaecorder used provides FrDgrairuiicd Stop in. normal use. However, this circuitry is = ' 
disengaged Avlien th^ programmer is connected to it, since plugging the cord from the programmer into tire 
/ .Sync,Output jack 4isconnects this circuit. Mincom Division, 3 M ftirni^hed li. modincation of the 2570^^^^^ 
^ in epencc allows you to treat the recoitler as a projector. Quoting from his letter.'^^The Dig Cue comin^nd ' 
produces a luomcntaiy relay cpntract, closure of 0'4 sec. By connecting these 'contact^ of a dedicated 
channel .to R314,: the desired effect is achieved, Whenjhe contacts close, C308 discharges. When the 
contacts open, C308 recharg% nring the SCR arid ene^izing the stop solenoid^ Access to R31i is easily . '■ 
ucconiplished by wiring the lowertwo (unused) pins pfi the Jones Rug to 1131 1 " Tliii niodincation should • 
be done by quajined maintenance persoiinet who have access to the seiVicc-nianualf for the Wollensak V 

^ 2570, Hie numbers referred tojre refererices to specific locations ndted on the: schematic diagram provided 
as Figure^ 6^ of that manuah Restarting the recordmg Is accomplished by connecting the push button used^ 

■ by the instructor to a plug that is inserted into the Rcniote Start/Stop jackv, On the Wollensak 2570 or 
2573, til is is on the side near the speakerjack. A special 0,206 "diameter jack is used to prevent inserting 
the .phig,into tlie wrong Jaek, UnftDrtunafely, these are rather unusual jacks and ean be difficdlt to located 
Wc were able to locate plugr of the correct dianretef, but'they were too long. Wire was wrappedlaround the 
shank to effectively shorten it. At times, we have disconnected the Preamp^Uutput jack and used it instead. 
If the reader desires more information on any of those niodifleations, heii encduraged to contact Training 
Seryices Division, L^inviy AFB, Colorado 8023 . ^ " \ 

I \ ; Wlien di is system was tried oifr before actual classroom implementation, it v^i fjpiind ibM all ftatures 
except the Prograinnied Sfop were rcHablD, Tlie Prograninied Stop function worked i^liably in terms of . 
stQpping the cassette player at the appropriate time, ItconMstently stoppea at the desired point. However, 
many extraneolis Programmed Sfops occurred that yy^cre not desired. Discussion with tlie designerof the 
programmer and with the electronic personnel withineAFHRWTT andTraining Services pivision ultimatelj^/- 
resulted m corrective techniques,- Part of the unreliability was determined to have been caused by noisff' 
spikes generated by switch closure of the relays within the pmgrammer, Tliese wereamtially quieted by a 
resistor/capacitor \:ombinat ion being added across the slide advance terminals within the programmer A set 
.: ,>yas added. to. ermlv qf the 9^ channels. Additional spikes were encountered Jn the classro6iii, apparently ■ 
caused by a. racfto transmitter located within^.tlie building, Tlidse vvbrc dampehed by placing rOA mfcl '^'^ 
capacilof and a 100 olim resistorin scries near the pluggoing to tlie femote Start/Stop jack ofthe cassette 
playen Subsequent conespondence and discussions ^tlr factory :pefSonBer indicated "that"- while these 
■solutions were ticccptabie to thein and would not alter .warmntics, they recommended the use of G E ' 
V40LA2A MOVs'(Metal,Oxide Vanstors)^ MOVs Capable oT handUng 40 volt spikes were added to 

the progrannner in place of the prcViohs resistor/capacitor combination. Tliesc solved the problem and also ^ 
noticeably reduced the sparking obsSrvc^ within the relays, h would appear that they will not only improve * 
thq tunctionmg in this particular configuration, but also increijf^ the life span of" the finit inC^iiy^-user An ^ 
^ additmnal MOV was inserted in parallci in: the cassette player usM in the classrobm as a safety feature With ' 
these niQdifications, the coi^guration operated veiy reU^^ v ^ * 

Evahiation of Modular System . 

Tp:obtain an evaluation cff tjie class rboin suitability of the eq^iipment, the automated program was 
implemented within the ori^going MAS, Tlie autonmtod prorain was used exclusively during a S^wcek trial 
period. At the end of that time, the automated equipment wm returned to AFHRL and "the seminar agaifi " ■ 
conducted as it, had been before tim triah In uccordancc vdth the intent of the study, jhe evaluation Was 
directed pmnianly at^^lassroom usability, acceptability to instructors and studertt^4nd reliabiIlU^, Aniount 
of inlbrnit(|^fQn conveyed to students was not a factor as: this is not an essential aspect of the semmar. I 

^ Before implementation, the instructors varied in their reaction to the proposed program. A (ew^ho 
wert^admm^trativdly. responsible for the course thought Jt might havc^ some advanta^s primaH^^ 
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eliminating tlie need for two Instructori in each classroomj Many oT tb* instructors' expressed coMderaW 
misgivings about the project. Most of the reluctance appeared to center ato.und a rather prevaleiit- feeling 
that the automated presentatiori would reduce^the instr^ctar's interacti^ svith the student* Since this is a 
motivati^al course, an 'interise- student-instructor interaction and dialogue is essential. Tlie niajority of 
instructors could probably be described as being curiou 

After the trial' was over, the instruators were^lowed a week to readjust to the non-automated ni'pdc, 
Tlioy were then asked to write a brief stateriient sunuiiarixirig their impressions of the triali Diie to the small 
number of instructors^ no att.enipt was made at a fomial questionnaire or struciured interview. It was felt 
that unstructured personal cornments regardl^ig advaiitages and disadvantages might be. more revealing, tlie 
verbatum comments by the seven instructors in^^ • ^ 

a. ' Insures starulnrdizutUm in piogruni untl allowg instructor more noxibiljty M aniiweting que 
' : lie tin stop the pfogram ut any time. Also alio wr more involvynicnt witll tlie class instead of ^ . 
separating liliu from the uIuRs by thu podium/* Di^^^ ^ 
' ~i ■ ■ ' ' ' ' * ■■ ' 

. , b, insures standajdi^ution in tUc inrormation: preRented "to the students. Allows flexibiUty for the 
. instructors in thi; claistooiiu Disadvantages: numan error. Quality of all niedia must.bi^ uxccllentV 
Anything le^ is greatly umplined, IVograni crror^^ 

CI Allows dtic instructor pur eliiss. Much ^mo re freedoni J n cIassrgonv (ttin stay away from 
uspcglally if we yet a stop on films)." DisadvaiUages:^ 

d* AbilUy to movp around r get away from the podium. i)isadvautages: Tlie short delay in adyaneing 
' ■ : thcslideSi - . / f ■' ' 

.= ■"" , . : . ^ . . - ■ - ■ ^ ^ ^ ' ^ ^ 

e. "Ability tO; inore'around iiiore frcuty - and^ut more Involvgd with the students wliilu you aru away 
^ trom the ri^jdjum. it alsu gives you the chance tu observe five students more when you ari| liaving * f V 

discussions. Disadvantai^cs: Tlic short pauses * " ^ ■ . . % \-t.\: f ^ \ , 

■ ' , . ' . ■ ' ,^ '■ ■ ■■ p. -^^^ = * 

The. instructor cun niove around thu clasHropm whieh Ogives diem iliore freedom, pah stop the 

= prugrani unytime the instrueibr waius. (No d - ^ 

g. It allows une jnstructor to liaridlc a class troni start toiflnish by himself . This provides a good 
CQntiniiity thfoughoul*thc session. It gets tlie instructor from behind tlW podium and into a better 
' studcnt/iiistructar xelafionslu'p/ Tlic nurratldn pfovides ruare opporf unity lor the instructor to be , . 

aware o/ question^,4ind promote diseussion that Is lost when the instructor must read the script, 
Disadvuntages: Once yiniW;rricd it you don^ ! : 

During the trial, a full day's demqhstration/seminar was conducted by Lqwry MAS personnel for 
representatives of Hq ATC, Randolph AFBj Texas and the MAS perpohnej of Chanute AFB, lllJnois;Keesler 
AFB, Mississippi; Lacidand AFB, Taxas; .and 'Sheppard. AFB, Texas.'TW group rccommonded that the 
aijtomated tedinique be JnipJeiiiented within all^ MAS classrooni$, ^ At ,4he conclusion of the trial, thg 
Conimander, \)^kV School of Applied Aefospace Sciences, Lowty AFB forwarded a letter to Hq ATC* Tl^e 
tbllowing arc extracts from tha| let^rr - 

I, We have completed our lest of uutoniating Phasu l .ot^tlle^ M 

reaction rroni students and oiir instructors has been extremely favorable. Students liavc ruspondki 
with^enthusiastn to tile /viUlety bt\nicdia use in presenting''tlie sunUnars ynd .the instruetors have 
appreciated iind eapitali^ed otf'lhe vursntility built- into the automakd prograni. The automated , 
J / . . equipment has pfoved to be 100% reliable duriny the (j Novumber tlirough 16 December 1976 test ; 
>^^^^,^^3^od f^ zero mill lu ^ . 

.2, The fu Ho wing ci)n elusions a n^rt^ CO nini end at ion 
i Phasu I autoiuution tiirougbout thcptMnhiand^ ' \ / 

a* To properly present the automated version of MAS all'Cynters must be equipped with like - 
i ccjujpment, This is essential to standardization througliput the Coniniand and to insure tliat proirams 
developed by tlie OPR are comimtible with equipnienl .used by all aetivities. 

:■ ■ ^' . ■ ^ ^' '...-v . ■ . ■ / \ ^ ^ > ' ^ t . - ^ ■ ' ' 

3, The autohiaied system provides ior the electronic control ot the presentation which iri turn frees 
'.. V one instructor trom each classfoom. It ulso provides^a jnofe eotisistent presentation and enables tlie - " 
instructor to egneentratc m^re.on the students raflier thanjhc mcLiianics 
' vLsual device at the right time. While installation Hind miuipnient may cost . in, the neigh of 
$3^000 per classroom^ this will be virtually a one-time c:^punditure, considering the life of Uie haTd\ 
ware involved is rated at seven yours, *The resulting eost avoidance by eliniinnting the additional\ 
' Instructor Is cstimatDd at SI 0,000 per claSsrooni (pCT \ 

4» Based on our test of automating Phase 1 of MAS and tlic.coneept of the cntiru f?lAS progfaoi, Wg V 
will rcLdize many behcfits^ with this standardised, yet fully fleKtblc, presentatlpnr*' Since alh^ 



> non^pnor^crvice. aifmen are exposed to M^S, it is important that they^will all Teceive th« infbnnation 
; in the same manner and intent that was originally conceived. Automating the propam accomplishes 
tliat objective. Benefits include but will not be limited to^ 



a. Reduced hiafipower requLred for classroom ^P^^ 

b. More cfftsctive utilizatiori of Jnstructo^personnel (program update, develdprtonh 
; etc*). ' ■■■ ' , . - 

c. Re4ucbd truining time required for quullfication of U " . . " , 
.1 ; = ^ d; Increased reliability of presentation: , 

' JncrguM instructoj/student iateractiom ^ « 

* .r ■ ^^Uy automatod dib^^^^ 

ti' The use of the quick cut, normal dissolve and slow dramatic dissolve Xdd markedly to the 
presentation. With equipment described herd^^ 

feature and the :dissblyes qdded later at minimal expense without replacement or modificatmn of 
existinftjsquipment or facilitiesf ■ ' . : . 

• • ' ' \\' _ ■ ■■ ^ ' ^ . r . , . ■ . , - , . ^ 

6. Onolastpint has become clear as a result gf this tcs V 
highest quality to insure reliability una maimainabDity of the programmed 
: presentation. * . ; . ^ ^ ' . - 

^7. Wle this discussion has been prinftrtlwestrictedtQ Phase i, an^ploratlon of Pha^ie II material 
was conducted^ This indicated that the equipment described is boti^ compatibUuWiih and adequate 
for. Phase U presentations. , ^ v; * 

^ . Two comments are appropriate regarding this ATC evaluatibn^ Tlie instructors comnientel on an 
undosirable pause in changing slides, In^ the normal situation usUig slides in a briefing, the instructor has 
rembte^'control Ln his hand. When he completei ,a .^opic and wants to^advaiTfe onto t]ie,ne>ft, he depresses 
the dide advance. button. It takes about OJ seconds befbre the next tir^ge is on the screen. In the 
configuraUon used here.^the same remote control is used and ^ the instructor again has It in his hand. 
However, when he depresses the advance button it actually activates- the tape recorder rather than the 
projeGtpr. Tlie recorder has to get up to speed, respond to a slide advance impulse and then it activates the 
programnier which in turn activates the dissolve unit^hich activates the projector. All of this only takes 
about two seconds, but the difference is, noticeable . ^th practice, the delay Van be mbimized. But the 
problem does have to be kept m mind while making the initial iapes. Pauses between topics'should h& 
minimized.. . • . 

TKe second comment is to re^emphasize the point made by die instructor who commented, "puali^ 
of all media must be exeeUent Anything less is greatly amplified," iliis is definitely correct. ^hfen^wo 
slides are on the screen side by side, differencei^aiid defects ^0 emphasized ^eatly. nie differences imlglor 
balance, con |rast 'ratio,, and density between an ^ original slid© and a duplicate slide cao at' times be ove^ 
looked when they are presented one after another.* In a multiscreen presentation where they are presented 
side by side, the differences are glaring. TTie same is truc^f the audio tape/The impulse track is particuIarlyX 
sensitive to imperfections. If one word In a nanation is muffled, the listener canlmi in from context and^ 
may not -even notice the defect. If any one impulse' in an autoinated presentatiori is muffled, the entire 
presentation is ruined, _ ^ 
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' APPENDIX B: OPERATIDNS MANUAL FOR COMPLEX MULTJSCREfiN sySTBM ' 



INSTRUCTIONS FOR USING THIS MANUAL \ 



Tlie matentfl in ilm^ in narfatixptform first. During this discussion yoU;are 

welcome tb' Use the dqUi|?niDnt if you dosife to followthe prod^ufas by actually^ doing tlt^m. 

V' Fdilowing th^ discussibn of: aacli^ta^k:jtljere is a PRAETICAL*EXEteISE; ^For you..must 
acluilly acconiplish each step; :As-you''p^r^ each nunibercd itep iri the exercise 

beibre going on td the next. Also, cQftipltfte each PRACTICAL EXERCISE befi|iJ^qittg^ o^ the next 
task. Assistance is ivailable if needed;^ . ■ . ' V- ■. ' ^'v . 

/-Tliis manual .was prepared for the irirservice traiTiin^ of personnel iiliociated with tlie MedJa Design 
and Evaluation Section,' Air Force/ Hiiman /Restjurces ljibora Air Force Base ^ Colorado. Wliile 

its general procedures are represeritative.of \hiany multisereen preW^ tlie specific 

instructions shoijld jirovide a nioder to guide you in establisHin^sp^Tic procedures /or your unique, 
application^ : . . ^ / ^ . 



1. Preseritfft ion of Rerecorded Program V^V 

;y dcnionstration of the ARlON DIGITAL PROGRAMMING system and to 

clarify some of the concepts and proccdures^^ pne specific example will be used intially. Tlie exam pie. iised 
herd^will be-tiie Digi-Cue portion of *'Tcthnlques of Utilizing Multiscreen Presentations" Before continuing 
with these instructiQns, obtain four slide trays and the audio cassette for that prograiTi. These will proyitie 
an example of a two screen presentation using two projectors on each screen (Figure Bl), Other, configura- 
tions wouid be similar, varying only in using more or less ^quipriient; i.e., if you wish to use three prqjectQrs 
on each screen, then obviously the addition d p 
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] ' ' ■ « V ;* v-^ '^ '. " Prdjeriors . ■ * /' - " = ^. 

Four Ektagraphic AF-2 slide prdjectofs a^~:rdtuired. Tj^FBroject on of the two screehs/Tli^ 
'projectors for.tl^ loft. screen arp;ijtha.A set. Tlie^rg E The top^jrdjcctor in ; 

Vpach set is nuii^er-bne; Tlie^bo^ caraiwejqutred in assuring, that the 

^projected hiiagerSn each scrctea^ regi^iPr^^ aiTd tlifc t#o screens prcsehtipiages that are proped 
and of the same size. Set-up slides'slffitild be ayailabie in. slot 79 of ^ch of the four trays, Tlie rb^d sUde iri 
tlie number one projectors and blue in= the number two projectors slJOTld sinipIify this task;, . - \ 

Take^bare that all projectors are focus ; ; - ^ \ 

f . After the projectors are focused, set the sliding svfitw to FAN; i,e,v prpjectorsare turi^,pn.but the 
lamp is uir pie DECOOER ^11 .turn on the kmp and atofl*? the dides tlir^^^^ signslsjtd the I^At)^ 
unit 'If the- projectors are; (jccidenlly ieft in ON posi'tjon (higli or low)\th5 slid^ "will be' advanced 
propierfy but the image wilf always be proj^ctedLon the screen. Tliis will interftre with the image from r1 
oth^r projector. ^- . , . ^ ■ ■ r ^ ' ^ 



3; ' Fade! Units 
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Eaoiv screen reciuires*a'904 FADEl^NIt (Figiire^B2). Like tl\e projectprs this must be plugged:ihto 
standard t AG rece[%le. 'iT IS ESSENTIAL THAT THK F^ER/UNIT AND 'ALL PROJECTORS 
CONTRbLLED BY IT B£^ON THE SAME PH1S#-W^E AC Life the FADER into one 

circuit and the prqjecfom Mo another. One sim^ple nicthod of assuring propter phasing is to plug alLii^^U^ 
Jntq a portable power outlet strip. Tliis phases the units and also ehablp you to turn^onail three deviceB as 
a unit. Due to the^ather heav^M^d required for the projection lamps, it is desiraWe to^Iug one FADER 
and its projectors into one circUif and the other FADER and its prstectoi^ into another: The rest of the 
equipment does not use enougli current to cause co^ ^ 
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Figure Ji2. ARION 904 fader uiiit. 
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J The FADER that controls Jjie left screen'is designated A;.the one for the ri^ screen is designated B 
Tlii^, you Rave FADER UNITS,A 'and B. each with a projector one and a projector two; i.e. a'- FADER and 

set of projectors Ibr each screen ore^^ : • : , , : . ^ , ■ ,^ * ..... 

Each FADER contains three modules and a power unit. Each mo^^^^ Tlte 
cord from the-niqduie plugs into the AF^2 asifit were a remote. TTie FADER can iontro^^ 
but we are only using two. Use modulSs one and two and just leave three unused. .7/' * - " ' 

'4. Decoder Connections 



Tho pECODER (Figure B3) takes the digital signals from the^tape recorder and decodes theiir so thif 
It cajv contTol the projectors through the FADER units. TTie DECODER is connected to the-FADER by m 
not I4.wire cable. On the rear of the DECODER;there are seven l%pin male recoptadcs a^d-dne standatdr 
phone Jacic. The, sot of tliree 14-pln receptaclis; is labeled iPROJECTOR OUTPUTS Plug cable A into 
PROJECTOR OUTPUT A and c0 J into PR0JEGTDR?QUTPUT B. Recfeptacle C bn'the DECODER is 
not used m this example but could be used to control a third set ofprojectore^ < ■ 
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^ngurc B3. ARION 965 dlgtal decoder - plug in points. 

PLUG THE CABLE IN WITH THE CABLE fiefNG DOWN FROM THE PLUG. Be careful not \o use' 
force on the piup; they are delicate. Once thefts arc connoctod, they are normally left unchanged for 
considerable periods of time. WWIe tlie u^can be taken, apart and reassembled as many times as you 
desire, the type of prosentatlon useth^th this type of equipitient usually dictates a rather stable set-up- 
llns IS the mam roasofttlial most of/tlie equipment Is pTobably already hooked up foryou now However 
finish the mstructions to verify tliat^t is correct. You need to know how to hook it up so tliat you can add 
to, it or move it. ' ' ■ .■ , ' " 



S.^ Connecting the Decoder and Recorder 



Tlie;JSfBCODERis connected to the TAPE RECORDER by simply inserting one end of a.sta!idard 
piione plug into the COMiWAND INPUT jack on the backiof the DECODER and into the SYNC OUTPUT 
jack on Uie top of the Wollehsak 3M 2570 CASSETTE RECORDER: Tliere is no' volume control for this 
outlet u IS factory set to tlie nec|ssary 1 volt P/P output. If a recl-to-rcel recorder is used, plug into the 
rigiitchannql speaker outlet. Some^blume adjustment mlglvt be required to obtain reliable performance 
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Botii theVDECQ^^ 115 VAC outlet. It is liot \ 

necessaiy' to ma^v-ilie^^p and tliey^drawvcry liitlc power so^hore, are no special 

. . cdnsidcmtions in pluming ithem in^ HoWeVer, by this tlai^ you have a total of elglit different und& plugged 
into the 115 VAC outlets, Bach must be botli plli^^dvin and iumed on, Ojnitting any bm of tj«c operations 
ruins the entim presentation so a very systenlatic^Kapprbach musr ImQur kb,jinjnits are left^ 

plugged into tlieir outlets and are left turned on,, tlie'slrdp;^^ are left Witii|tW^v^ FAX " 

WhenHlie slldc^trays ar& first put on/th!s setting'may. be changed while you ara s^^^^ 

' projectors, but tlie switches are returned to FAN when the set-up is cornplete/^to t^^^^^ ni% have 
been reversed to project the focus ^slides in slot 79, when the presentation is started they need to be set to— V 
slot one. After inlti^fl set-up, the trays will automatically return to this s lot on e position, TI ils operation is 
caUed^ HOpNQ and will be discussed later. To make thp turn-on sonifwhat iimpler, in the lab we have ali 
115 VAC controlled from the' centra console. To turn on the system the main power has to be on. The 
pECODBR.and GASSETTE RECQRDER have their own switches. All of the unUs. for the left (A) screen 
are cbntrblled. b£^^a but ttl^ comparable series for the right (B) uses the^bottoni three buttons,. \< 

Tlie differenc^;isi^ the phasing of the44S VAG^^ie hormd butt^^ itge for tliitf.'vf^'^-.- 

right, screen '^^^llpliasojh However leTt li^gbrf'are not in pliase,^ v 

•requiring thc|^|^d^acipWerStnp^ TO is simpler in tbat it fequires only one controfbutton but it does add 
an additional fe^tensi^^^ 

: r: The essentiM'' requirement is to employ a procedure so' obvious that you can follow it blindly since 
you will probably be talking to a group while turning it on during an actual pres^nfatron. Any. one error on 
ypur part will probably require aborting thfe presentation and starting which ir highly undesirable. You 
nmst develop a very ritudistic and siniplistic turn50.n.pfocc I ^ ^ , - 

\ : To facilitate tliii turnn^ procedure here. ^qJM^ vJ^S'ircQntrolled tliroiigli llic master panel with tlie 
^^buttons named. All of the buttons associatcd^'witlWipmial presmi^Stionare bluel^Tferefbre, you should be 
able to Activate the entire system by depresiing' thc 'blue buttons. ALWAYS DOUBLE tfHiSCk THE 
TURN^dN BEFORE ANY PRESENTATIOI^ SINC» THE PROJECtOl^ ARE USED ^FOR MANY 
PURPOSES AND THE WIRING COULD BECHANCED. 

6^ Sjtep^-by-Step Tuffl-On Procedyres n ^ . V 

L On Console, turn on MAIN POWER, ^ , J ' . ¥ ' 1 ' " 

2. On niainVconsolc. jirqis (illunilna^^ i.e., <;ASSETTE RECOITOER, DECODER 

; SCREEN A^SCREEN B3R0JECTpl| 3, and PROJECTOR 4. As the buttons are pressed^ double check . 

:;eS^li de>Hce in turir to a^ure that it turii^on. . ^ ■ ^ . 

- ■ ■ . ^' ■• e ' ' ' ' ' ■ ■ " , e . f ^ r 

3. Focus and aim-all projectors, ■ ' ■ ^ % V : ^ \ 

4/ Check slide traysrTraj^ Al ,.A2, Bl , and B2 should be on the appropriate^projector with the number on 
the tray centered in the ff^n of the projecton If tray is hdt centered, depress the HOMING.iutton on the 
DECODER ancl^ hold it for ^torft 2 seconds. Tliis-will start' the HOMING sequehcc .which reverses the slide " 
trays. Tlie sequence will continue after you release the button. To stop the seque^icc, depressihe^HOMJNG 
button momentarily . Tliesc are special trays modined for this purpose and will stcip the trays with slide one 
ready to h^projected. TOs HOMING cah be accompHshed after each pfescntation to reftirn the trays to the ' 
^beginning so you arc i?eaily for the next shdwg||. It should be noted that the firsl^slldc goes in slot one, not 
jn zero. You niay^Have to advance the trays otft^^ / ^ 

5. Hace cassette irTCASSETTE RECORDER. . 



momentarily (1/4 second). Thisf 
iress ilOMING apin until all 
utton to make sure none of tlit* 



6. Just^ before beginning the presentation; depress fha HOMING butt0^ 
, ^ will reverse the projectors one stop/ If any projeitor^es\revcrseo :dn 
, ^ projectors are al the beginning.' A|so, listen as. you release the HOMING iji 

projector advance. Wrtli the specii^ trays, if the trays are in the correct position they will stay tlierc 
-0 However, the projectors often advance one slide Ibramexplaincd reasons wifcn any equipment is turned on 
/s^f;®'^^^^^ the HOMING will assure that the slides arc^tjlot one. 

' 7.: :T?|ay.-(^^ 
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7, 909 Electronic Menioiy Prog^mmer 



" - Ekplainlng^e PR^GRA^ER (Fipre B4) is a HttKbit like describing a typewriter for; tlie fiH^ 
time/ There arc a number of ideas that havi,to be discussed before ^ou can start typing, Tliero are the keys 
that produce the lexers, but unfortunately you also hte to describe;how to gut the paper in, the space bp^, 
llie margirtsv the back space, etc. As soon as you can get Itarted typflig.tten the whole keyboard starts to 
mdce. sense. The PROGRAMMER is . very similar; once you get the programming started theni^are really 
only ;a very Jew keys to push, % ■ ■ fk: . . ^ ■ ■ , :y 
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[Figtire B4, AR^ON 9^9 Jelectronic memory propammer keyboard. 



sTo try! to make it easier, .we wiir first go through some; of thq mechariics of the PROGRAMMER 
without having it hooked into the sy|(env That way you do not have to reset projectors each| time yeu >n 
start. After you ^become ;familiar with the PROGRA^MERy we wiil hook it'l/ito the rest of the system. For - 
' now, just^um on the PRpGRAMMER-button on the main console. All of the. othfit dpvjces can be off, Tlie - 
PROGRAMMER has a jather heavy fan in it that you will hear when it cornes on/ As with any electronic : 
devip, do not block the air flow thrdu^i th^ 

, This portion of the manual will consist of two sections: The first part is a narrative description of the 
unit. This wi^^e followed ,by a Practical^Ekercisc in which yo]J are requested to actually operate the unit. 

^ - ■ Mem}Oi :ppcmte: On the ri^it of tlm,PRbGRAMMER are a set of keys labeled MEMORY 

v';v biPERA^, Tliej(^;'pjierate the memory within the unit, Tliey enabp you to add to the memory, to erase 
/; parts of it, and to nnd different parts ^of-the program that is jtore#iri the riieriiory. One ^ord p 
= . : thiSymemory lasts only a long as the' yhit is turned on. Any time you turn tlie powei" off," the 'entire ^ 
s^nflibiiiory is erased.^ ■^ / . \! 

' Tiic STORE key is used when you want to store ^inf6rmati|^ Ln t]ie\meniiOTy, There are two hED$ 

(red ligiits) in the midSle of board. When the top one is illuminate, it iridiciites tliat you are STORING 
information into the meniory ^ the programming you are doing'is being added to that yo^i have previously 
\ done. If it is not^^n, the memory is not being changed 

V Dcpresshig 3jsy of tiie ptiier MEMORY OPERATE keys will turn off the STORE function. Again, this - , 

/ ^ is ind^ated by tlie l^pper LED^f ^ : : ^ . % : : — = . 

yOEL standi for DELETE. If y ob ^depress it while STORING a program, you will erase that^step from 
themiemory.. . t . ' . Cu. 

.■ . i . . - . . ' ' - ' 

Tiie TOTAL key will show you the total nuniber of cues you have ^progranimed, Tlie nuiiiber will be , 
• shown in the MEMORY DISPLAY qh tlie riglit-hand side. When you first turn: the device on, tliis^will be an 
automatic 024^ ; ■ \ ^ ; ^ V: V " 

thp; STBPjke advance you throu^i the program one st^ at a time. It is often used to ^ 
:.- check the pjogranv for- accuracy If you hold the button down, the unit wiU^ycIo tlirough the program at a . 
= = ^ratc of 25 per sffcond and stop on the last cue. TlUs is referred^je^ FORWARD SCAN, It is veiy 
convenient when you want to add to the end of a program, 

^ The BACK SPACE is similar to STEP but in the other direcuon. Depressing it liglitly wijl back the ; 
^^rogram up one cue. Holding it down will cycle the. progtam backwards at 25 cu^ per second. Unlike the 
STEP,^is cycle does not stop at the beginning but starts over ajid.continues the cycle, Tliis is referred to as . 
REVl?RSESCAR ^^ ^ 



Tlie RESET key moves the display and the memory to the fiSt cue in the program. 
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^ ^ . . Tlie long EXECUTE key is used to ''rdcasc" the. cue to the recorder or " 

^ b. Master Kfys. To tlie left^the mbmqry keys are two MASTER keys. They determine how the 
: vprojector will behavb when its lamV^l taffi^^ X calls for the proj^ctbr to advance to the ricxt-slide: H 

calls Jon the. prdj^ctor^tph this slide by not^ advancing,. TTie most used key is Xand it has been made 
'automatic. All lamp comnmnds vvill be X cto^^^^ ' ^ ^ ^ ' 

• c. ^£&?/?/™?£/ pie 

; '■■ are.^ acUmli|^;>|3r^^ are th^kcys that Usually jcsult the cdmmand joing out % the; 

- pf^j^rs. respect tlmr is where the name^canie from. The 0 is for no projectors; The; 1/2 and 3 designate:^ 
projectors' and can be iisejd individually or in any combination depending on which projectors arc wanted. 

^: :t di-^ Memory Dispt^\ Tlie MEMORY DISPLAY shows the cornmands and their numbqp* If you will 
/ turn tile PROGRAMMER off Tor a fevv sccbnds and then on again, the number 034= will appear in The 
^ window, Tills is j^st a number that automatically comes pn_atjhc beginnirig. As ybu p|^^ number 

J: licrc^ wili indicate the cue you are on. Now, depress the STOKEtay and then the COMMAND key i Jl^ree 
times. By tte #pfd CUE in the window there should be a number one, IT you look at the left^iar^ sidetif 
. / the X kdy ^u will see the number one, Tlie H WyV\% threes Tliq 1 in the window indicates that the cue is an 
, > X (projectors to automatically advance after fading the lamp ofQ, In the u 

^ ; . is another one (1) indicating that this is^ the first cue. At the bottom of the window are three. areas labeled 
/ :^A^ B^'afnd^C. T]\e. lettars indicate the FADER or screen area.=. Above each letter arc three LEDs 

\ {If^it^emitting ^^drbdes) that indicate the specific projector. If ^pu look closely, you will be able to see that 
the first cue calls for tunning oh projector one in each F^^ / • \ 

. >Vatch this series of LEDs as you depress COMMAND key number two (2), The second LED uader A 
'Will- iRUminate. The other windows are blank since you have not yet inflrcated what you want the other . 
FADER UNITS to do. Tlie first time you depress a COMMAND key it iirtomaticaliy goes t<> FADER A, 
; Tlio second goes to B, andThird to C, At this pomt llie cue is automatically transferred into nienipi^, Yoi* 

\=. v ;; will hear a soft click as the infoTjhation is sSnt to niomory and jho cue number will advance to 2. Deprbss 
" . f COMMAND key 2 twice n^re and observe fe, Tlie totpl MEMORY DtePUAY wilLnbw indicate that the 
cue was for an X (1), it is tlib second cue, and all three'iPADER UNIT&haVe projectoMwo tvirnecj.ph. If all 
of the projectors fbi- any FADER were to Be. turned offV there^ould beiio LEDs indicate^^r that 
.. FADER, ■ ■ . ■ ^ . , " V' , ■ , : 

, .^'Faetlce-qn tliis u^til you are-oomfbrtable ■with it. If the STOrI light gttcs out, just depfeis,ihe 

^ ' STORE key again to rcirfstate it. ItAvrfrgo t)Ut anytime you deprass a'ME other than 

STORE, Notice that the number . of cues is counted and displayed in the upper right corner of the 
^ MEMORY DISPLAY. Use mSTEP, BACK SPACE; TOTAL; and RESET keys until you are tamiliar Mth ^ . 

tiiem^ Do not wprry about ti^cT^ ' ^^^^^ , 

./We, have some code ^Reets tliat we use to develop progranis. Figure BS'isjS sample. Tl?^ ciies we are 
wdrking^^n now arc listed^uiider COMMANDS in the jmidcHc ofthe^^age. RESET the PRdGSAMMERanB 
depress the STORE key:- / = , ^ . '''^■^y i 



. Tlic seconcl eomniand i>j §00 000 000. /l^fr^icates that pr^t^r one shbuld W turned on by 
FADER UNJT A aiid that no i^fejcctbrs are bemjiisbd by eitlieriFADER B or C. It is erite red by depressing 
COMMAND key/ i- and 0 then 0 again. The third cue is fO^ §00 000, It is entered-:^y depressing 
COMMAND key I; fhcn L then 0. If the projectoi^ had been. turned on during this, the npi cue would 
have produced a. >lank screen, tlie sacond would have projected a slide orito'tlie. left screen. The tlutd ^ 
would retain the imagaon the left screen and add an iniagc on the right screen. 

We are. only usirig two projectors on ^^i oOtlie,|lrst two FADER UNITS^^^^ 
for projectdr 3 wijl be the same as prografftnilng ^Dr^^bctor 0 sinc^^ no third projector. By the 



, Tlie firet command is 000 000 000. Tlie circles represent thcAEce projectors for three FADER 
UNITS: !C the circle is black, it indicatbss^hat thls;pEoJectDr shdijld be on^OO 000 000 indicates that none 
of the projectors, are on; Lc,; the screen is blank, tliis also tiinis off any prcycctors that niay be on. Tliis ^ 
command is always used as the first and last command to assure that all projectors are off and provides tor 
a standard way of starting a presentation,. It is accomplished by depressing the 0 COMMAND key three; - . / 
successive times. ■ - • ^ ^ ^ ^. -^^^-'^^i, 
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Figure B5. Code sheet for use wjth ARION 909 diptal 'memory pro parnm^. 
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same token, ^^' mak C since It is not turned ^h..Hovvever, the 

PROGRAMMER stores the^cue ^utomaticUly only whert it has a cue for all three. FADiERS, i.e., you wUI 
hear the click arid see thS ttansfcf only after it has had three COMMANDS. Wlien using only two FADER 
UNITS, this is simpliried by always callLng for O on the FADER C^Oi\ the codtf sheet^, the column for 
.;FADERClsjustieft blank. ' . ''^^'r^^'--^- = 



Return: to the beginning^by depressing the RESET key and reprogr^ni^the first 18 cues. Do not forget 
to depress thie STORE key befbre be^rinini because using the RESET key has turned it off Tliis is a safety 
feature that protects the progrOT from accidentally' being changed when you do not want to It is a little 
like having to depress the RECORD button on a tape recorder. Unless you do it, you are not recording DO 
ITNOWr • 

With these IS cues left in memory, depress RESET apin. Now go throu^i the program a jtep at a 
- time by depressing STEP. Checte the LEDs in the display against your programming sKeefito sec if you 
ifiade anyprrors. ' . ' ^, ^ ; ^ i 

Practice this as much as you like. If you can do this without trouble/the rest is ea^y. But make 
certain you are comfortable with Ihis.. 



8. 965 Digtarbecoder 



Tlie DECODER is decoding element of the Arion system, it decodes the di^taliy^bde^ diiis frorn 
the tape or the PROGRAMMER and translates them Into the impulses.used by the FADERS ip control tj^^ 
prqjiators, ^ ^ ' . ^ 

" ^/if. Oh the front of the> DECODER {Figure B6) are two switches and three indicator l^s. The 
two swishes are tjn the rigit of the faceplates The top switch is POWER. It turns the unitjoajnd off. There 
is an indicator liglit to the side ofit to when the uri^fc is on." ^ 



R/T 
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o 



o 



FimrG B6. ARION 965 di^tol decoder front view: I 

Tlie bptfgni switch U (pv HOMING. Tliis is discussed in more detail in Section^l^Jf you move th& 
H0Mir5G switoh to tli| ]cft; all projectors will revcrae one sjide if any slide other tliarwuiniber one is in the 

^.projectorV Tf^e first glide is-in the projector, the projector will go through the reverse cycle but the tray 
will not reveftc, The spccml virion trays arc niodified by replacing one of. the pins with a steel wire to 

;^accomplish^is. Holding J^MING to the ieft bricfly, the unit %ill elect ronicaliy time the impulse and 
reverse the prqjectoi|.;ipne slide, If you hpltr HOMING to the left for a full second, the projectors will - 
continuc-to re^rsel Depressing the HOMING switch a second tiiue slops the eyelet Tlie indicator light is on 
during the HOMING bperatibn, * , - 

Tlie center li^ijyndicater is receiving data froiji the recorder or PROGRAMMER, If a 

preftcdrded tape is Sefig played, this iiglit is ON as long as the DECODER is receiving the signals fVom the 
tape recorder: Wlien the DECODER is connected to the PROQRAMMER^vith the standard phorie jack, this 
light p also gp continuously if bbfh units are turned on. When the DECODER and PROGRAMMER are 
connected witl? the 14-pin fiat ribbon cable, the indicator liglit will be off mostof the time.Tt will light up 
momentarily when the EXEAJTE bar is depressed. \ ^ ^ 



; TliQ niain^ ai^a!:pt tlife fV^ of the DECODERJs covered with a red plexiglass panel. Tliis. panel is 
divided v^rticallyfliit4 colwmhi^nd lib jnto rows, TTfie rows are labels A, B, and C and represent 

tlirf; tliree FAD^R uriUs^ TOcsehrows also.'reveal the various circuit boards vyidiin the DECODER. You can' 
" get into these by u^g tii€^|Kandje^ on'the end 6f the plexi^ass panel, Tlie casual operator ^ill not have 
occasion to handle Uiese boards. : 

Tlie colunini on die disiplay pariM are. designated by letters at the top of the column. The letters 
indicate the type of c^e tliat is berhg; decoded. Within each column, LEDs behind the numbers 1, 2, and 3 
indicate the specific slide priqjeators ox fu^^ ^ ' - ■ " 

TDie first (K H) colurrin indicat|*t the^rojector^ that are on . Tlie LED just uiiderthe X or tiiie H will 
liglit nionientarilyias eich-iSiiip c is decoded. Tlie LED in back of number 1 in row A wiU conieim and 
stay on if tile caninKiid ^ills for =the ftAt projector on FADER unit-AvThe 1? 2, and 3 indicate the 
projectors; the A, B, and C^rpw§ indicate the FADERS, Wlien the LEDis lit, the associated pri^ector should 
also be. on: It is impor ant'fD note that^this display indicates the current screen image; i.e,, the projectors 
that are presently pFojscting. As such,\it is often different from the display in the PROGRAMMER since 
this iridicates the follcwing cUe, Wiile.you are creating the program and arcstpjing cues in inemory, the 
Programmer display ar duhe Docofie^ display a^^^ both units are.tumed on. However, when the 

yi from riiemory^ the PROG Rj^MMER^al ways shows the cue before it is exe£uted and 
has been'Oxecuted. \ 



cues are being execute 
the DECC0ER after it 



Tire Arion unit 1 
the capability to contr 



on electronic test equi 
/s could be used tc 



developed using these s 
Tlie only use ma 



as many^apabUitic^that are not discussed in this niariual. One of the major ones is 
jI several'hiqmentary arid several latching relays. These can be used to control lightSj 



movie projectors, view p^aph projectors, and the like. In a training environment, they could be used to turn 
?ment or tools. For exainple, if you were teaching a student to solder, these latching 
turn on the 'soldering iron so that it was hot w^^^^ the student needed it and then 
(urn it off when tliejt i^ent prpgr^ssed beyond that point. Rather eiaBdrate training applications could be 
n ce i t wou 1 d b e rel at ively e asy t o co n t ro 1 a d ozfin! or t w o d o^en r el ay s , 

'e here of this portion of the Arion system is the use of and K-O in the HOMING 
sequence, ^ .'.I "^"^ * 

. The LED wnmr the: R/T . will liglit niomentarily whenever a fade or tinje interval is decoded. When a 
fade^rate dianges, ^he j R/T LED will light-momentarily and tlie ,123'^LED'pattern will change, TTie 123 
y LEDlrStay on. If none are lit, it indicates an instant fade rate. If all three LEDs are illuminated, it indicates 
a 16-second fade. The i jU set of;rat.es is giverY in Table Bl in Section 1 1 "Fade Time Gpde." , 

Bctck ^{On'thQ back of the .DECODER (Figure B7) are seven 14-pin male receptacles, two phone jackSj 
and a circuit bre^aker. When connecting the system together^ some of these were discussed. 




Figtirc B7. ARION 965 digtal decoder — rear view. 



Tlie FADER UNITS are connected to the DECODER via the three receptacles labeled A, B, and Q 
Make certain that the cable goQuhwn from the receptacle. It helps, to mgrk the ribbon cables to assure th^t 



receptacle A is cotirtected to FADER A* Marking.'the cables A, B, arid O is tim simplest way. niU avoids' 
interdian^g two cables/ Wlien xpu arp' first setting up tlie systerti; you usually have jtlme to trace the, 
cables and assure that Jhey are, coTrecti Many tinieSi howe!Ver, yflU will find yourself in a situation where the 
cables are removed from tlic unit requiring that they be replace^ Iff ou^^are under pi^ssure at that time, it 
is easy to intcrchange^ttwo. This results in a presentatiort that. is obviously not rurini but the 

eeror is often deceptively difficult to diapiose and correct; When you have this many components - inter- 
connected, MurphJKs; law takes charge with a vengeance. Especially, if the audience is seated, ; 

; Tlie^phone jack nVarked COMMAND INPUTS is used to qOTiect the DECdDER to, either the., 
PROGRAMMER or the; recorder, Tlie; 14^pin recaptacle is used mil y when^biihg the DECODERlo 
automatically stop the recorder. Incidentally, you can do .Uiis with, die Wollensak 2570 series cassette, 
recorders^by coming in thru the tesponder j^k. You cannot use the STOP feature within tjie recprder since 
plugging into the sync output jack disengages this circuitry. An accessory cable is required for tliis, Tl.iis was 
discussed in detail near the. end of the Section It report bod ■ ^' . ^ » ' 

: - Tlie 14:-^m PRQGRAMMI^ used to connect the pEeOpER to the PROGRAMMER 

vvhen you want to see the projected iniage while you are gerlSrating the; program. With this receptacle 
iriterconnected with its mate oij the PROGRAMMER, you cpnwatch the projected images wliile STORING 
tlie cues in memory.. \ - ■ i 

^ 9. Prograhimlng^^ ijeneral > 



;:^r/ :- To operate Uie projectors from the PROGRAMMER, complete the set-up procedures for a 
Jreientation, All units except the cassette Tecbrder will be used. Next, connect the PROGRAMMEl? tq the 
■ DECODER; To do this insert a phone plug into the upper phone jack on the back of the PRQGR_AMMER_ 
(Figure JBS)/. Insert^the other phone plug into the jack on the rear of the DECODER(Figure B7 in previous 
section), tliere is a jac^ undcr tlib words GOMMAND INPUTS. It is the same jack used for connecting the 
recorder to the DEpODER^ If only one connecting cable is avaiiable, it can be unplugged from fTie recorder 
arid inserted into /the PROCRAMMER^ It convenient to use tW: cords while you are putting the 
c^nmands onto the cassettee but other than that o^^^ ^ _ 
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A 14-pin cable is connected between 
PROGRAMMER J ACK on the DECODER; 



/%^//T/i& A RIO N electronic me mo ^ 

the DECODER JACK on the PROGRAMMER and the 



^5 . Since interrupting the power to the PROGRAMMER erases its memory, it is usuully wise to unplug it 
freni its normal plug ap^ plug il into a^wull outlet. Tlien if you use the MAIN POWER switch to turn off 
the projectors and fai^rs you do not Iflyt mcmofy. Losing.mcmory is usually not serious if the program has 
beeti^written^ut. Ijowevcr, the lost time does add up if you lose the memory by cutting the power every 
tiniQ the phofV^^.Tb^ PROGRAMMER on ii scparate line helps. Turn aH unitson. \ : 

Return |o^^fe^M. Tlicre arc additional copies of it. Take one out and keep it with you, 'Until now 
wc have i^\yi!lmg Figure BS to turn on the LEDs in the PROGRAMMER Wc will now translate.thtm into 
iniagcs on t|jc screen, v ; \ ' 

:Two points have to be kept in mind before starting. First, the 909 was built to control three 
projectors pnieach of three screens. Wliile we are; only using part of this capacity, we have to prograni the 



nie major place this affects usl is in. the nuinber of commands; that it takes to make up a "cue " A cue is 
comp^lete only whe have tpl4 all three Fi^yDER UMTS What do. We adjust for this byjuft 
continudl)^ teJMnr FADER UNIT Ct^^ \ \ -j . 

The second point is .that you alwayihave to»jell the ynit exadtiy what you want at each step. TTig 
unit has been devised to dp a lot of thinp autoriiaticdly. For examplej the aiitofnatlc Xm it sqthat It 
wiiraiwdys advance to the next slide unless you spedfically tell it not to. However, if you want an image to 
stay on the screen when the other screen changes^ you have to-telUt to stay there, ^ou do this by repeating 
the previous conimand. Note that a COMMAND ts'what you tcU any one FADER (thus projector) to do, 
while a CUE is the full set of three COMMANDSXpne to eachf ADER) that are porformed together. ; 

With tliese points in niindj and with all units tunied onywe will start to program . At (the top of each 
CODE SHEET we have mpeated the instructio^ ALWAYS START PROGRAMMING WITM^OTf AND 
STORE, Keying .RESET sets the memory to the be^nnlng. If the unit harbeen turned off; the beginning is 
^ indici^dvby the nunfiber 024 app6ftnr^ ;tfe^^M0RY DISPLAY of the PROGRAMMER/Keyini 
:STdREl^^ ^ :^ ^: ^ 

Cue one is 000 000 000 — ajl projectors off. Yofl have to teU eaph FADER to turn on zero. projectors; 
TTi'e first group of 000 represents" FADER A, The second set represents" FADER B and.the tftird represents 
FADER C, Each circle withih the group of three represents a specific projector. If the pircle is filled in, the 
projector should be = on. If the circle is openr%e projector should be off, JOO indicates tha^ the first 
projector is on, the sec;^;^^ and third are off* We are not using tlie third; projector so it is always O. To 
accomplish this 000 000 000 cue, key^ the 0 command buttoh three successive times. Always start each 
prqgrarq with this command. Ln the ov«n that a prdjector is erroneously on, this will turn it off. It is a good 
safety practice. ■ , , . ,. . 

Cue two is SOO goi 000, The first circle In the first series is filled iri indi&lng that FADER A should 
"lum on its first projector. FADER B continues to have ho ptbjectors on.\TTiii is accomplished by keying 
the COMMAND key 1 then 0 and 0 again. When you complete this, an imKge slioutd appear on die left 
screen. . ■ • ^ ' ' '• - . , '■ , ' 

Cue three is SOD §00 000. TTiis tells FADER A to Ibuvdjits lamp on and for FADER B in turn on the 
lamp in projector one. An image should now appear on the right stfeen to complement the one that 
remdns on the left screen. ' : 

Cue four calls fro SOO OiO 000. jpADER A continues to project its iniage but FADER B changes to 
projectdr two. You would key 1 and than 2 then 0* Notici^that a number of thJnp have actually happened 
hercr You have told FADER A to continue to sliow its image. You have told FADER B to turn off the 
lamp in projector one and to advance that projector to the next. slide while at the same time turning on the 
lamp in projector two. That is a lot Qfinforniation. It is aU. execute^ 

Cue five is ©00 §00 000* Apin the left screen continues^ but thfc image on the right screen changes . 
FADER B turns on the lamp in projector one again but since it has advanced it is a new iftiage. At the same 
time it douses the lamp in projector two and advances it to be ready Tor its' next slide, ^ 

' ' Cue six calls for 0©0 000 000, You key in COMMANDS 2 0 0, Tlie left Screen ch^ges; the riglit 

Screen goes blank. , ' 

• ' ^ t'' 

Cue 7 is OiO QiO 000, Observe the LEDs in the MEMORY ^pISPLAY as you key'in these^ 
' GOMM ANpS. Keying the first '2 results in the second LED in the flrst series being Uluniinated. These LEDs 
illjuminate immediately when yoii key in the COMMAND rather than waiting for the-|u}J^^|ie> The display 
for FADER B and C are blank sirtce you have not ^ven them a COMMAND yet. Asyou kfy in the second 
2, the LED in the sccond^eries illuminates. Asfrou key in tlie 0 for FADER C, the CUE is complete and 
the PROGRAMMER releases it to the DEOOOBR and FADEUS. All windows are blank waiting' for the 
next series of COMMANDS, 

. If you are not certain what COMMAND yoCi gave FADER A or B" you can check it by looking at 
these LEDs, If you had made an error, you can cra^ the incomplete ciie by depressing the.X button, ^i^.. 
key in the correct COMMANDS, ^ * \ - 



Cue in number eiglit and nine. 



% 



At this point we want to stop programrrtng and see what we have acconiplished. To do tliis, key in 
.000 000 000 wliich turns off all projectors. Always complete any programnimg with this cue so' that all ■ 
prqectors^ are oil Wliilc the mOGRAMMER loses its nigmpiy when the power i^%nied off, ^t^^^ 
DECODER arid FADERS do not^ Jf you dlscontinued after conipleting due ninfi md turned 6ff the systerii, 
the next time the systeni'was Jtumed on, the'cue would still be active and the prq^ectors^at were^ 
iUiiminated as you flnished would come on apin. Tliis throws the next presentation outof sync ALWAYS 
- START^ AND END ^NY PROGRAMMING WITH OOO^dO 000. Even if you are ontf l^inlbaSk to check 
the program you are^oing. key in 000 000 000. Wieh you apin go into STORE to Jntinue progr^iming 
^ replace the 000 000 000 with the next cue as if y^u were making a correction. . V ' ' 

In the rest of this manuC wc will at tiniesiSbreviate the cues to digts rathJr than the^^^^mbols; i.e 2 
J 0 rather than OtO #00 000, However, do not fbj^et that the 0 i^^imuch^'of a.COMMAND%&sny ^ 
number --yoa do have to key mthe^COMMiW . . 

r . ^ , Return aU pTOjectors to their .bepnning by using the HOMING s^tch to the DECODER Now 
WITHOUX TURNING OFF THf lJRQGRAMMER, key the RESET BUTTON: Ms should automli&IIy . 
take the unit out of STORE. Red light goes out. The MEMORY DISPLAY indicates that tlie memory has 
returned to cue one. : % r ^ 

1^ Wl)iie yoU werr programing, the MEMORY DISPLAY displayed thei^cue as you^entered it so that 
ypu)L0uld verifr its accuracy. If itMs not what you anticipated, you can correct ipffbre continuing TOen ' 
;yoU are r^^layrng from memory, the MEMORY DISPLAY shows the next cue conilng up; This is what ybur 
program #1 advance into. If you depress EXECUTE, thls cue will be released into th^ DECODER which 
' n ^^-^^ first' cue being displayed on the screen. Cue one is for a blarik'screen (0 0 0). Tlie MEMORY 
DISPLAY shows .that the nfxt cue calls .toae left screen to be Uluminated. Keying EXECUTE again^^ 
rele^es this cue resulting in projector arie^FADER A Being illuminated. Each time\he MEMORY DISPLA^"^ 
wUI mdickte tlie next cue in the pro^afeaad keying EXECUTE wUI release this cue resulting in the desire#- 
image chafrige. The LE^ in the*DECODER gliow the present position of the projected images It is ^ 
therefore, 6m cue behind the PROGRAMMER. Lfee EXECUTE to complete the 'lO cues. ' ■ 

Now, ^HOME projectors and reprogranj.valI of Figure Remember tp key RESET and STORE 
- c^Sc?!^'-^^^ program. This assures th^tCyou are at the begirining and that the program is being ' 

^ STORED intGynemory, When playing back, ^in depress RESET but not STORE since you want to play 
4;^ack^ut of memory, not add to it. In either event, you always key RESET before starting to assure that 
: you .are at cue"\one. The exception to this, of eourse, would be when you are developing a i?rograiTi and" 
want to continuA where, you left off. You would.use STEP or BACK SPACE to get to the starting point. 
Return to tlU beghninga^ ^ , 

: '^^ Practice this until you ate comfbrtable ' . ^ 

It is prbbable that you have 28 cues sfored in the momory of the PROGRAMMER at tills point If 
you repropimmcd frifee 35 without interrupting tlio power, both series will be in the moinory. v - 



10. Editing and Correcting 



- ; „/ After the proiram has been stored In memory, it can bo proofed by RESETtiNG and using the STEP 
. key to advance fhrougli the program one cue at a time. Tlie MEMORY DISPLAY can be compared with tlio 
.code sheet or the visuals on the Screen can be compared with those required by the script. . . 

One of the niqjor aBvantages of thls^ digital memory type of program mens the ease with which 
, corfcotions can be made. . ' ^ 

, ^Ailciirmis. If a cue was omitted from the program, it can be inserted. Apin, referring to the program 
on higuro B5, assume that cue 5, wasfaccidontally omitted. Remember that the STEP and BACK SPACF 
keys can be used to find spccinc cues, Keying the STEP key lightly advances one cue at a time Holding \t 
"""''y ""°"Bh the program rapidly. Tlie BACK SPACE is .similar. One difference is that the 
file , ^ ^^^^ " "'^ °^ Profiram while the BACK SPACE repeats the cycle over and over Tlie 
■ STBP key can bo_ u.spd to get to the end of a program in niuch the same way that the RESET -key returns 
you to the .beginning. If Cue 5 was omitted, STEP or BACK SPACE td Cue 4. Depress STORE and key in 
the proper cue. Stop back througlvtho program to verify that the modification is as you wanted it ' 
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U fr=^sually desirable to check 'the total- riuinti^t of caes a the code'^eet. The pdrtlon of a 
progranv shown In Figure B5 has 18 cues. If you depreis the STEP key and hold It down firmly ^ it will 
advance tolheend and stay there* If it were to stop at;;18,you would have confirmed that you at Ifast have; 
: the correct number of cues. If you later add or delete cues; this number should ch^ge accordm^y/ ;. ■ 

' .You can also confirm the number of cues by keying TOTAL but as we will note In a moment, the ^ 
TOTAL can count pomfc^functiotis that do not show a^to^^ While is consistent and can be. used to 
c&nSrm that ^ correction has yeen rnade, it Mil nof ne^lsarily correspond withihe totalnumber of cuesi; 
It Willi never be Ifen^ tlw^ the number of cue^ V ; 

Deletions^ityQu wish to delete a cue, locate It. witti the STEP and/ot BAGK SpACE keys. Key 
S;r'ORE then DELETE, Wlien the! DELETE key is depressed, the cue will be eiased from thtajOToryjnd . 
the MEMORY DISPLAY showsMhe previous cue, TTie DELETE key shpuld take the unit out of STORE. Tt 
niofo than one cue i^^o be DELETED, STORE has to be keyjdjn ea^iime, Hi 

'all of the following bues one nlimber TTiis may result in makiftg all flie numbers rWorded on a code sheet 
IncorrecL For example^ if Cud 6 were eliiTiinated froni' the program arid the cue erased from th& memory, 
then Cue 7 would become Cue 6, etc. Rather than chaftpng all of the numbers recorded on the code sheet 
to reflect merely a number change, you could first DELETE Cue 6 and then add another cuejjdentical to 
Cuje 5 in its place. Since the FADERS respondt?hly to charips in the program, the additional Cue 5 would 
not influehce them. It would keep the number &nes cor^^ 

Tliis concern with the recorded numbers might be more meaningful after you complete a reqordiririii 
which the script is typed out and all slide changes are noted in it by inserting the cue:numbers on the script. 
Altering a full script just to add or substralct one from each number is a chore.^ot ^oing it can cause 
dfcflculties. Correcting tlie propam by deleting one cue and adding a duplicate is ofteAtlje most expedient 
^alternative. v ' , ^ 

Changes, If Cue 4 liad been accidentally entered as 2 2 0 rather thah 1 2 0, locate Cue 4, Key^^TORE 
then DELETE. Tlus takes out the erronepus. data/ Key STORE again followed by 1 2 0 which adds the 
correct data where tKc erroneous data was taken from. TTiis results in a correction that does not alter any 
. othtfr aspect of the program. 

When programming^ if an error is detected before the cue is.completed, the partial entry: can be^^ed 
by keying X. Tliis starts the cue 6ver. ; ' 

Editing and Correcting = Practical Exercise ' 

Complete each numbered paragraph before eontinuing to the nex " ^ 

; . . L Turn off PROGRAMMER mementarily then turn on. Ml other units may be off. 
2/ Key STORE. Enter Cues land 2 of Figure B9. " , . ^ : 

3. Ehftr the nrst COMMAND (key 2) for Cue 3 but not the seco r 

4. WlTiic obscrvlngthe MEMORY DISPLAY LEE3s. Key X. Note that the X erases the incomplete^ 
cue- If you detect an error while entering a eiie, the partial entry can be erased-by Keying X/Then enter the 
correct cue/ Also, notice that Keying X does not take you oUt of STORE. Neither does it courit .as a cue, 

5. Enter Cue 3 and balance of Figure^ Bp. * * 

6. Key TOTALand note MEMORY DISPLAY. It should be 8. If not, start from the beginning and 
tryagain. . . . ' . 

' • 7,i^. reset: /' V ^'^%/4-- - : . . . 

'■ 8., STEP througli sequence ^mparing LED disploy with code she^ 
; 9. STEP and/or BACK SPACE to Cue 5. / . r : :-lr 

10, Key STORE then DELETE/keying DELETE backs MIJMORY DISPLA -p' ' 

■ .11,,. RESET, . .. / ■ ■ ./ )y ■ . 

12 STEP througli sequence comparing LED display with co& sheet: You should dbserve that. Cue 5 
lias been erased* ' ; ^ ... ; - 

V' ■ ' . ■ ■ . ' , ?->^ ■ ' . ■ ^-y, ., 

• • ■■■ ■ ■ ' ". . ' ^ " . ' , . ' ^ " ' '\ ' ' ' ■'-^^ " *■ ^ / 
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Figiire B9, Editfng And correcting practical exercise, 

■ : ■ v.* . ' 35 ■■ ' , ' 



/ 14. BAgK^pACE to Cue:6 in'the MEMORY DISPLAY! Note that thetSDs WCue 6 correspona 
to Cue J on the edie Sheet. All cues after the dne erased hive been shifted one number. 

^^*^;15. BACK SPACE and/or STEP to 4. , : = = > . • ' S 

^. 16/ Key STORE then key OfO #00 000, (Ciie 5 on Figure B9). \ ^^^^ 

17. RESET and STEP throu^ se^qtience to verify that correct Cue was'entered. i \ . " . ■ 

18, Kfy^TOtAL luhouldagfin be ; V - " : ;: 
V _i9..;Got0=Cue'5?/ ^ ,, ' ' .^^-^r' ^ 

;20. Key STO^hen DELETfcey STORE then eny^^^ ' ^ 

21. : RESET and STEP through program to compare MEMORY DISPLAY with Code Sheet. AJl 
" cues should cQrrespbnd pce^^^ ^at Cue 5 has been changed to be identieal with Cue 4. =There #ll be no: 

screeiv changes vi^hen this cue 4s KECUTED. . ; . / / - ; 

22. Key TOTAL.. IjWi^^d be 8. You have eliminated a cue Without changing the.jositiqn of the 
remaihing cues. ^ ^ ^ ; ^ : ^ c 

• . 23. Repeat above^ cxejcise with projectors active if you desire, Observe die screen image parajleis" 
. the changes in the LED display. . Cr- c ^ 

■ ' ^ - " - ^ ' ■ ^ ' ' ' ! 

- IL Fade Rates ^ ■ / , 



We have been propamming slide changes by telling the FADERS the order we wanted. We hjve not 
been irfdic^ing. fiQw fast we want the ^hanps'^o occUr. "nie program; can not only tell the FADER to' 
chanp slide 67 to slide. 68, but also tell it how fasrto make the change. : ' ^ ' : 

• : ' ' _ ^-- ^ . - . ' ■ - ■ ti- 

Tlie riglit-hand.series orkeys on tht PROGRAMMER are the AUXILIARY keys, .One is 
Tliis: stands for rate of dissolve or rate of changev-d^^y of five' dissolve rates can be prp'grammed. For 
example, if you program R^(feay R followed tfy the COMMAND key) one itnage will be replaced by the 
next almost instantly. If you wmit to dissolvo'one image into the nexj, R4 will result in a 2^ecbnd dissolve. 
Table Bl gives the various dissolve rates. / . ' - . •'; > 

• . • Table in. Fade Rates / - , * 



R-0 


Instant . , . -j^jvf 




2-sacQnd dissolvb' 


1-12 r 


4-sec6nd disiQlye 




5-second dissolve 


R=123 


1 6-second dissolve 



In the MEMORY DISPLAY a 7 w^ll appear to indicate the R The COMMAND key v^^ill be reflected 

in the second and third LED display:, but not in the first, Progranimin_g thfe; R will not change the cue 

nuniber shown in the MEMORY DISPLAY, but does add to the total renected v^ien the TOTAL key is 

depressed. Tliis is why the TOTAL is not the same as the number of cues; i^e^ tlie^OTAL is the number of 

cues plus the number of auxiliary commands. The PROGRAMl^Epj^releases the ^te infonnatiou with the 

cue. When STEPPING througlvthc program, these show Iike a cue'r'^hen EXECiJTING the program you 

can see the lights.nickcr when the rate is entered in advance pf the cue, but it is onw a flicker. Rate changes 

^a^e re cor tied on the code sheet in the colunin; OTA, TTi&y% entere the program, as the first part of 

thecuc/^" ..r '■ ■/ -'''-^ y--'.^ '-''^ . ,-. ', 4. - . . .t ^ ■ 

\ ' . ■ * ' ' . ■ ' = ^ ■ . ■■ ' ■ ■ ' ' ' . , . - ' - ' '' 

. . :If you do;not,specify.the:chahp rate at beginningof the prograni, the dtecODER prpbably will 

select R^O (instant) automatically, Ho\^ever, it is recpnmiended^ do specify the change rate; M^e it 

a practice tp^STORE R-O ODD 000 OOOas the first W&m any propam. Also make it a practice toSTDRE 

000 000 000_as the last cue not only in every program, but also in eve^" prpgramming segment even if only, i 

part of a program is being accomplished. ' . : ' . i 



J 




: Tliis w'ill be discussed in more deta^i when v^^rfdKiinie sequences, but note that in entering R-1 , 
only one COMMAND is given rather than three, Tlugf^ the code sheet by drawing ajinc 

tlifpugh Uie B and C sectipns. . i - ' ^'v / - ^ 



Fade Rates — Practical Exercise ; * ^ \ 

. Complete each numbered paragraph before contiriuing to tlVe next. 

L Turn on the PROGRAMMER, but leave the DECODER off. Projectors and FADERS may be. 
either way. With the DECODER off they are effectively .out of the system since no commaiils reach them, 
Tliis set-up allows yoa to PROqRAM without the projectbrs. This is ol^ten convenient in fact it is usually 
preferred with STORING a program. ' . ' 

2, ^ STORE the cues on Figure BIO. Notice tWt you can hear the clicking sound as the fade rate 
programmed, but that the cue number given in the MEMORY DISPLAY does hot advance. Tlie rate and |he 
COMMANDS arc part of the cue. Some of the cues call for more than one comniand key being depres&d 
together. Cue 8, for example, vvill resuU in two images being supcrin^ / 

3. /reset^ , ''—^^ ■ . ^ ' . ^ ^ 

y ^ 4. Use the STEP function to advance throu^i the program and compare the LEDs in tlie MEMORY 
DISPLAY with tjie code sheet. Fpr R, the LEDs.in the B and C FADER area are lit, not the ones irf the A. 
■ area. • - - "' / . . ■ ■ - .' • - . ■ • 

• 5, RESET. ■ ... 

6, , Turn on DECODER and remainder of system: Advance throu^i the; program by keying 
EX^ECUTE. Notice the different dissolve rates on the screen, ; " ■ 

7, Tlie final image illustrates the superimposition of one image over^another, Wliile tliis is not 
restricted to dissolve presentations, it is often particularly effective using a^dissdVe, 

S: RESET and HOME, 

,9. Practice. Include superimpositipns by program^iiing both 1 and 2 for the same FADER.= just key 
1 and 2 together. You can add and substract superimpositions in any order by using a ciie to add or omit 
the second image. ^ - * : 

/■ ^ " • ' ■ . . ■ " ■ ■ ' : 

12. Timing 

There are times when cues occur too rapidly to execute manually. An illustration is wh6n you U^ould \ 
want art arrow to flash on and off to draw attention to a particular part of the scre^. There are o^er . times 
when the time is critical. An, example would be when you want to demonstrater^ rate at; which iome 
phenomenon happens. You qan program'a stored time interval that is entered only ^ce into the program. 
It then stays in the memory until It ir-cancjelled by an end^p^sequencc cue. All of the cues' in a timed ^ 
sequence are executed following one keying of the EXECUTE key or one impulse^ from the cassette. . 

Tlie tinie intervals available are i/8 second, 1/4 second, 1/2 second, one seconcTor any combination 
or multiple of ihesc. ^ 

The cues for time intervals am =shown in Table B2. ■ ' ■ , ^■ 

\ . T^di^ 52^ Timing Intervals ■ ' ■ ... ^- ^\ ^ ■ 



1/8 second 
TtI 1/4 Second 
T-2 ;l/2 second 
T— 1 2 1 second 
T--3 . |ind of Sequence 
T— 13 " Do nothing or dummy cue. 



If, for example, you desire to have ^ue 7 pDllow^Cue 6 by exactly 1 /2 second, enter Cue 6 then T-2 
(to start the timing sequence) then Cue Z^ien T^3(to end the timing sequcnce).:When it is played back, 
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= . Always start programming with 

•RESET then^ STORE. , . 

Always end prograniining with 
■ . ■ 000 Om . OOP; • :// { / 

^Scregn A Screen B y Screen C' Cue-. RTA 
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Figure BIO. Fado rates — practiral exercise. 
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keyii^EpCECUTE for Cue 6 wifl start tlie elcctrbnic clock so that it.wlll trigger Cue 7 at the end of 1/2 
second. The T-3 wUl stop the timing sequence so^'^^^^ wait for the next EXECUTE or tape cue. 

If you want 1 full second Internals between each of Cues 3 througli 7, enter the cues througli 3 then 
T-12 (you will hear it click "as usual when a cue is entered though it does not advance the counter), then 
enter the rest oCthe cues tlirougli 7, Nonv enter T-3 to stop the timing sequence and proceed as usual. Cue 3 .. 
will start the entire timing sequence and it will continue autototically through Cue 7 with each . being 
presented at 1 second intervals. Tlie automatic timing sequence wiUUtoil at 7 and you proceed as usual. 

The "do notHing" or "dumni^" cue (t- 13) is. for use when you need to lengthen the periods, Ifi for 
exaiiiple, you needed one 3^second pause between two slides, if the first slide were to be called up by Cue. 
6, you could follow Cue 6rWith T^12 to start a timing sequencef then add T^13 as Cues ? and 8 to expand 
the time, then Cue 9 followed by T^3 to stop the timing sequence, Tlic DECODER will add time for Cues 7 
and 8 J3ut not change anything else. Tlie neit jlide woul4 then come up at Cuc'0, 3 seconds after t|ie slide 
' for Cue 6, , ■ , ' ' ^ ^ j 

\ ' Duplicating the COMMAND keys would accomplish the same but miglit be more difficult to 
remember at times. .With the T-13, one cue can be used no mattor^what the imago configuration on the 
■ screen iSy^ ■•• . . ' * ' v - ' • • ■ ■ - 

- .. Tlie "dummy"; T-13 is the only one thatis counted as a cue, Tlic other timing cues are entered as part 
of th>e projector cue, / , ' 

Both the T and- tlie R cues require only 'one COMMAND keying rather than the normal three. Tlils is 
because the, cue i^ not passed individually to the. FADERS but controls all of them as a group. To indicate ^ 
^this on the code^heet, the Jast: tvyo OOO's are lined out.. When y^^are programnilng with only the / 
TROCRAMMER (M,«you canTiear/thq. unit click- Liim^^ out the last two commands ori the, code sheet Is a 
remindcrlb insert only one COMMAND on tlicsc cuesr ' ^ 

When you arc ^STEPPING througli the program to compare the LEDs in the PROCf RAMM ER with the 
code sheet, for the R cues the LEDs for FADER B and C illuminate rather than those FADER A, For the T 
cues, all three groups of LEDs light, rather than just A. Also, each requires the keying of STEPeven thougli 
they do notj:6unt as full cues, Wlicn EXECUTING, they do not require a= separate keying of EXECUTE, 
and the LEDs just, flash on. You can confimi their accuracy when proofing the program, but when \ 
EXECUTING the program they become part of anotlier cue. ^ 

Timing — Practicol Exercise 1 * 

Complcte each step. before going on to the next. i , 

. /T With the RROGlRAMMER on but DECODER off, store codes from R : 

2, STEP througli program to connmi. Observe LED display tor the T COMMANDS, Also, note that 
STEP must be keyed for them tjiough they do not count as cues. On the MEMORY DISPLAY, both T and 
Rarecoded 7, Xis 1, His 3, and Kjs S/Tlic numbers are iiextftq the kc^ tlie PROGRAMMER, 

. = 3, ' Turn on DECODER and projectors. „ ' ^"^^ . 

4, EXECUTE program. Tlie sequence should progress at 1 -second intervals untJl it is completed. 
Timing — Practicol Exercise = 2 » 

Complete each numbered paragraph before going on to the next, ; 

In this exercise we do not waJitithe projectors to advance after the lamp is turned off. To accomplish 
this, Hie autatviatic X must be replaced by tlie IT You can either key H before each cue on hold it down 
with tlie lefVhand while tlie right Jiand doeS;the keying of tlifi COMMAND keys. Incidentally Jf you leave 
your right hWid on those COMM>WD;ke you soon get so that you cah^^tv^e'' the COMMANDS. Tlie 
only sliglitlypnf using thingls that the first nnger is on th 

1. With the DECODER off, enter the sequence from Figure BlBxinto memory. 

. 2, RESET. . . . 
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3. . With the STEPkey= advance throu^ the program to cdrihrm it= 

4. '. RESET, ■= ■ . ■^ ' ■ / ' 

5. Key EXECUTE. If properly prograinnied this one touch of the EXECUTE will activate' the 
ehtire sequence, „:Civ "■ 

■ 6, RfiSEf. ■■ • ' ' [ " 

^ 7. . Turn on tlie DECODER, FADERS, and projectdrs. = = . ? 

- 8. EXECUTE, Note that the image on the screen alternates between the sani6 two slides. 

\9. Go to Cue 1 and change the time; to another value; i.e., STORE/DEL^ 
you choose). 

la EXECUTE again. ' / ' 

; ^ 11. / Without erasing memory, RESET to beginning and j jisert seq uence from Fipre B13. Tliis 
automatically move the sequence you just completed so that it will be the second Half of one presentation. 

li. Conlirm entries by STEPPING througli. \ ■ . 

^ 15i EXECUTE with projectors. This technique is often used to eiiiphasize captions, or arrows, 

14. This new portion will le^ve one image on the screen and internnttently superimpose a second 
image on it. •'" . •' " ^ . 

13= Homing^ 

\ Homing is a sin^e cue that homes all slide trays to the number 1 position. In order to use it, the slides 
mtist be in tlie Arion-Modifled Carousel homing trays, If you examine one of them you will note that one 
of the *"gear teeth" on the . bottom has beep broken off. It has been replaced by a- spring steel wire. If the 
tray is traveling forward, this will serve as a tooth and advance th^ tray. Hovvev^^jf, If the projector is in 
reyeree, the projectioti that reaches for tffe todidi does not fndke coriiatt: M a result, the tray. stays in one 
place even thougli -tlve projector goes througli the reversing cycle. Tliis anables all projectors to be reversed 
to the riuniber J^lide and stop there. Additional cues are gjv&n to assure that all projectors have returned. 
Then the (Cycling is_ stopped.. S 

The continuous rev^ne cycle is ^ven to the pr^^tQrslpr 5 sdiieoiids lofiger than actually requiredr In ^ 
this way, if you get a projector tliat is a little slower than normal, it still reaches'the HOME pbsition. The ^ 
additional cycles do not change the^ position of projectqrs that have already reached HOME^ ance they 
remain at the nurnber l position once they have reached it. 

Many projectors have a tendency ttf unpredictably^ advance one slide anytime the povver is turned on . 
or off-for them or any of the other equipment in the system. To avoid getting out of sync because of this, 
one final HOME cue is given after the HOMING cycle is discontinued. It is also, a very good precaution to 
apply this single HOMING just prior to starting any presentation/ If you hear a projector reverse, check to 
make certain that the projectors were HOMED, then appl>^^ne Tinal time, . * . 

• Tlie HOMING cycle can be controlled in two ways, manually at the DECODER or with recorded 
cues. Tliese two are separate - if you start the cycle with a r|Gforded^ue, you must stop it with a recorded 
cue. If you start it manually, you must stop it manually. TMing off the MAIN POWER also stops it, so if 
all else fails, turn off MAIN POWER momentarily. - \ 

Manual. To home the projectoii nianually,.depress HOME on the DECODER and hold it for about 2 
seconds. Tlie projectors will start to recycle and will recycle continuously after tlie switch is released. After 
all trays are at the number 1 position, (stop reversing) depress HOMING momentarily to discontinue the 
cycle. Following thiSj again depress the switch momentarily to apply a single reverse impulse, Tliis is 
automatically timed by the unit so you do not have to hold tlTe key down. 

Again, svhen givLng a presentatiqn first turn on all equipment then depress HOMING momentarily. 
Any projector than has erroneously advanced will be returned. If you do hear a projector reverse, repeat. 
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Recorded. same two cucicari be recorded. TOe Cues 0 0 arid K-O Q 0 are Used, To start the 
HOiMlNfe cygle, cue In K^l Q:P at the end of the present|ition. The tape recorder is left running during ^e . 
HOMING sequence. After the last tojcctor has reached the number oAe slot, wait an^addltional 5 ^conds 
to allow for variations between projfbtors.J'pien key in K-0 0 0: Tliis will stop the HOMING cycle. - - 

This, is followed by tlie equivalent , of the nionientary manual action that appUes a sin^e reverse 
Impulse. Since it is difficult , to program rapidly cnouglij the timing (T) sequence is used. Key K4 0 0_to 
start the HOMING CYCLE. Key T-l for a 1/2 second time intervaL Key M 0 0 to stop HOMe^G, Key T-3 
to iridicate end of tima sequence: This ^it apply the momentory input, "However, tlie tape recorder is 
running, DO NOT FORGET TO STOP-THE TAPE WHEN YOU TURN OFF THE PROJECTORS^ Other- 
wise^ the p^ressure stays on the cassette and tfiis damage the 

Homing — practical Exercise 

^Wlth PROG^MMER on and DECODER off; program code sheet input from Figure B14= Note 
that R and T inputs^are followed by only one COMMAND key rather than three. To indicate this, the last 
two key positions have been lined out. ^ , " 

: 1 2. STEP througli program to confiign it from LBDs on PROGRAMMER. i r 

3. Turn on DECODER and PROJECTORS. Advance throu^i propam by keying EXECUTE Note 
that trays are HOMED and then HOME is confirmed with a sin^e impulse, . 

4, REPEAT. / . . 

14, Memory Transfer 

If you desire to retain your propam, it can be transferred tS a cassette, Tlus can later be re-entered 

into tlie PROGFtAMMER for presentation. It can also re-entered into the PROGRAMMER, changed, and 

re-recorded* ^ 
.. ' ' ^- _ . ■■ " ■ . ■ " . ^ 

To do this, connect the^ PROGRAMMER to the recorder by i^lng^n audio patch cord to connect the 

i//:?pc^r plug on the back of the PROGRAMMER ta the higli-level (p|^o) plug of the cassette recorder. Set 

the recorder to automatic level for recording. Typical steps for doing this are: \ : 

1 . Press the TOTAL key and record the total number of steps in the memory, ^ \ 

2, Only the patch cord going to the recorder shbuld be plugged into the PROGRAMMER: 
. 3, Start the cassette recorder in recordj automatic gain, ' * 

4, Wait 15 seconds for the leader to clear and the recorder to stabilize. 

a. press and hold RESET * 

b. press and release STEP ^ ^ ::r;- ■ 

c. release RESET * . v 

Tlie transfer process will start and continue rapidly until the entire memory has been transferred to 
die tape. The transfer stops automatically. The memory also remains in the PROGRAMMER, \ 

5. Wait 10 seconds before stopping the recorder. It is usually desirable to record only one program 
on a cassette, fliey are so brief, that locating them is difficult otherwise. However, since so little tape is 
ysedj you might as well record it two or more times on the same cassette, 

R^oading, To reload die program into the PRGRAMMER, connect one end of the audio patch cord 
to the speaker output of the recorder. Connect the othef^nd of the cord to the iowar input jack (memeory 
inpiit) on the back of the PROGRAMMER. 

Tlie recorder playback level haS^consid^ble latitude. Set the playback level of die casset^ recorder 
to 4' If" the, transfer is erratic, adjust this until the transfer is stable, Hie unreliability, can be caused by 
having die setting either too higli or too low so some experimentation miglit be required. Since you are 
only playing back about a half minute or recording, this does not take much time. Once the correct level is 
set J t will remain die same for that recorder. TTie transfer steps are: ' ^ ^ 
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L;' wind the tape to the beginn%^ : -/"^ , ' 

. /2r Start tlieiapS in playback nio^^^ 

3. Press the STORE key. If STORE is depressed before the leader clears the recorder; the ERROR 
light will come on, Simpjy depress^ STORE again to correct this, niis^ll cause tlie error light to go out 
without stopping tlie tape and starting again. If the error liglrt comes on during the transfer^you must start 
over:(ERRORli^tis the LEDbelw t^^^^ ^ 

4. Press and hold TOTAL Stop recorder. ' ' , 

5, Press TOTAL If the transferred total is not the same as the oripnal memory total, repeat the 
transfer. ' • 

6, If a cassette recorder is used that has input and dutput jacks for tlie impulse channel, these may 
be used instead of the audio channel. This will also enible you to use the audio channel and impulse 
channel independently. dictating the name of the program onto the tape Just prior to the recording of 
the impulse^ several pro'graii3s can be. stored ^^0^^ 

JMemory Transfer = Practical Exercise ' ^ 

1. Connect audio patch cord between upper plug on back panel PROGRAMMER and hi^leveT 
input of rpcorden ■ - ^ ■ ' 

2. Turn on iPROGRAMMER = other units should be off and unplugged from PROGR_AMMEK< 

3. Program sequence from Figure BIS, Repeat progtam until approximately 100 Cuesi-are 1^ 
memory, ^ ■■ . 

4. Depress TOTAL and make a note of the reading, / V 

s 5. Start cassette recorder with Record Mode ;set to AUTO and RECORD button depressed tor 
recording, . ^ . 

6. Let rtfcorder run for 15 seconds to clear leader and beginning of tape. 

7. Press and hold RESET; Press and release STEP; release RESET. - ■ . 

To Re Enter Cues into PROGRAMMER 

1. Cohnect audio patch cord between speaker crutlet of recorder and lower input jack (memory 
input) on back of the PROGRAMMER. 

^2. Rewind cassette- . . :t]- 

3, Set volume to 4. (may need later adyustment if trans^ 

4. Start cassette. 

^- Key RESET and STORE, If error li^it conies on^ press STORE again. Continue to do this until 
leader clears recorder. \ - ". 

6, As soon as the transfer is completed, immediately press and hold TOTAL After the transfer is 
complete, wait 10 seconds. Stop the recorder, then release TOTAL, Tliis will prevent the error limits from 
coming on when the recorder is stopped. 

7. If error lights comes oh during transfer, start the transfer again. 

8. Depress TOTAL.. Total now should be twice the original program; i.e., you have transferred a 
duplicate program to the PROGRAMMER, Tlie duplicate Js now aliead of the^DriginaL ^ 

9, Depress STEP and watch LEDs, You should be able to determine die accuracy of the transfer by 
watching the pattern. If not, STEP througli cue by cue and compare with code^slieet. If the obtained . 
transfer is not accurate, repeat the transfer. . , - ■ , 



' ARION 909 Digital Memory Rrogfammer 


- ^Code Sheet 


: page * 




. / Always start programniing with ' 
; ■ RESET then STORE, ; ^. 




Title':' 


m&mori 7rBn%Hr 


f - 




Author: 






Always and prograrmiing with 




Date: 


m ^o\ 77 




nnn nnn nrtn 

UWU UUU UUy* 










Screen A Screen B , Screen C Cue RTA 


COMMANDS 


Notes 






000 


■ 000' 


000 




• ■ ' y . ^ - : ' ■ & 


■ 800 


000 


000 






000 


000 ' 


'000 






000 


000 


000 . . 




/ ^ - 


000 


000 


000 V ' 




_-L-: ^ ■ : ■■■6 / 


OOO 


Q80/ 


000 j 






" ^ 

■eoo 


Ops 


000 






000 


000 . 


900 






000 


000 


Oio 




: : : 


000 


000 


oOOi ; ■ ■: 






000 


^ OOP 


000 






000 


■ 000 


000 - 






000 


000 


000 ' 






000 


000. 


OOO " 






000. 


p'ob . 

i 
I 


000 . 




. ^ =..;•* . - . . ... . - ; - 










,000 


000 


000 , 






000 


000 


000 






OO'O 


000 


000 \ 
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15. Identifying SUdea, Projector and Screen Areas . ! 



It is very important that a simple system be established to identify slides^ projectors, and screen areas. 
Since the FADER UNITS are identified on the equipment as A^ B,.and C, yiis serves as rstarting point. 

The area of the screen that is on the audienee*s left is A, B is the next screen area to the audience*!^ 
riglit. Wlien used, C, would be on the audience's right. If one image covers the full screen, this wouM also be 

C. . . : / \ • ■ ' ; 

' The projectoiB used on screen area A:w0uld also be identified as t^^ 
controlled by FADER UNIT A. When stacked, the top projector is number l^If not stacked, the projector 
. on the audiencVsleft is 1. ^_ - ' ' ' ^ j 

Slides are numbered sequence in terms^ of the ordefjn which they appear on the scre^If two 
images occur at the same time, the one on the audience^s left is numbered first. If revisiorii are maSe in the 
presentation, the slide nu^ibers remMn the same; i.e., do not change the identiflcation of a slide even 
thougii it is moved to a dlfferisnt place in the presentation. \\Tien it is mevedj make the rtquired correction 
on the Code Sheet. . w ^ 

Tlie slides are desipated in columjis on the code sheet. All of the dides in tfie first column are in try 
_ A'L The second column is A-2. Tliis enables you to verify that the slides are in. tlieir proper place. 

It is essential that you can accurately determine whether or not the proper llldes ari in the designated 
tray. Mien you are using multiple projectors, it is exceedm^y difficulty 'if not impossible, to work around a 
misplacement. Just follow a simple logical system from the beginning and double check evety step. A little 
care in getting ready CBn save hours later on and may weU prevent embarrassment in front of your audience. 

16/ Impubing a Prerecorded Tape 

One of yie major advantages bf the. ELECTRONIC MEMORY PROGRAMMER is the ease with which 
the final impulses are added to the prerecorded n^ration. With the impulses stored in the PROGRAMMER, 
the output of the PROGRAMMER is connected to the impulsing track of the recorder. WMe playing back 
the recording, any impulse, no; matter how complex, is transferred to the tape merely by depressing the 
EXECUTE bar a single time. 

Figure 316 displays the impulses for the first portion of tfie presentation used as a sample here. 
Figure 817 is the firet page of the script. With the pro-am in the memory, the narrative on the prerecorded 
tape is played back with the impulse channel in the record mode. If a iSTO, 2573, or 2590 cassette recorder 
is used, the cord goes between the upper (output) jack on the PROGRAMMER and the EXTERNAL 
SYNCH INPUT jack of the recorder. Note that the first cue_(OO0 000 OOD) is placed on the tape before the 
narration bepns. In practice, we often place a series of fiiese at the beginnirig oP the tape to gve the 
operator a chance to correct any^projectors that mi^t require it at tiie be^nning of a presentation. 

■ In this style of programming, the images are changed during the narration. Rather than changing . 
slides between paragraphs, the Image is changed to coincide with a precise word in the nanation. , .. 

Impulsing " Practical Exercise 

x ^ Obtain or make a prerecorded t^ape of this presentation and the tape containing the impulses. Load, 
the impulses into the PROG^XmMER fromihe cassette or create them following Fipire B16. Change cord 
and transfer impulses to cassette by following the script in Figure Bl 7. Note that the PROGRAMMER is 
yisplaying the next cue. TTiis is transferred by depressing EXECUTE as indicated by the numbers written 
ffl^ve the words in the scripl. Tliese numbers must a^ee. 

Two points should be called to mind before concluding. Fiiitrthis technique assumes that you have 
recorders that allow you to record on one track while listening to tlie other: The only AV cassette recorder 
that I am aware of at this time is the Wollensak. Models 2570, 2573, and 2590 are particularly suitable. The 
second is that it is notdesirable to duplicate tl^ control track. While duplicate namtions maybe used, it is 
. difficult to obtain reliable operation^when the impulses are duplicated. One suggestion is to retain one 
cassette with the master audio and a second with the recorded impulses. Duplicates are made by transfer- 
ring the impulses to the PROGRAMMER and impulsing thfe duped narration fiom it; It takes a little more 
time but pays off in reliability. There is seldom a requirement for more than one duplicate: 
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Figure B 16. Sample program - initial impulses. 




TECHNIQUES. OF UTILIZING MULTI-SGREEN PRESENTATIONS ' ' ' ' .■• '■•.u V' 
' ^ Digi Cue Discussion for Presentation via ARION , ' 

v.Work unit 1121-07^05 "Techniques of Utilizing MuHi-Screen Presenta- ^ 



tions" was Initiated In response t& RPR 75-16 from SACv It requires \ 
the development and demon|tration of a series of control "techniques 
of which this is the first. ' : 



Thfe Plgi'^Cue configuration IS off-the-shelf and. readily available; . 
It is basically an iidd-on system. The basic equipment, other than' 
standard projectors s are a special cassette recorders a three speed 



dissolvecontroT, and a Digi-Cue Programmer. fUnl 1ke many commercial 



systemSj the D1gi-Cue is used both/f dr. recording the prcgram and 
also for playing it back. :You do not need one device to- maki :the 



program and another to play it back. 



Figure B17. Sample prograni — script. 



WPmDJXC: CbURSEWARE DEVELOPMENT OF TEAM TRArNING PACKAGE 



1. Courseware Pevelopment 



Devebp Task Outlim,-liiQ early development stages for the audio team coachmg, television teani 
coaching, and television-aided reinedial study jtrato^es are quite similar; i.e., all three were desiped to 
provide miction for a sin^e teajn job. Figure 01 shows the suggested student flow from television team 
coaching through audio tearn coaching to unaided perfonnance. or.task mastery. Television^aided remedial 
^tudy can be used to help students master tasks if they have had difiiculty during audio team coaching. 
Tele^sion teani coaching provides a prev^w of tasks by presenting an overview of job sequence and teani 
member coordLnation, Audio tearn copcliing provides audio, cues for petforniance of each job step. 
TOevisioii'aided remedial study provides a special visual Tevie^ of individual team position parfbrmanca 
skills. ^ - ' 




TEAM 




UNAIDED 
PERFORMANCE 



AIDED 
REMEDIAL 
STUDy 



/W^^re C// Suggested itudent flovv tlirough team 

Tiio. early development of all tliree iiistructional strategies involved ths establishmeiit of goals mk 
objectives, and tlie systematic eKamlnation of the target task (i.e;, the task for wliich training was to be' 
developed). Analysis of the target task culminated in the production of a task QUtline. Hie task outline was 
used as the basis for tlie production of the audio and video tape strategies/ Tliis section wUl -discuss the 
procedure for development of the preliMnary tosk outUne.: 

_^ Tlie diiee strategies discussed here were designed to be used with team task^ which required a student 
to follow a prescnbed procedur^ while coordinating his activities wi^h other team members. Althougli the 
stVatfegies deyeloped were orienled toward, team task perforniancel tJiey could be modified to teach 
individual tasks. F^r exoJiiple, an ainnah could preview the use of the AN/PSM^ multimeter using the 
television coac^Mstrategyi then be coached througli a series of pwctice exercises, using the audio coaching 
stratc^; and then, if necessary, be reviewed on individual elements of the use of the multiihetfer using the 
television-aided remedial study strate^, .v/^^.^ - 

Figure G2 shows the proeedure ^hich was followed to develop a validated task oudine. Each of the 
steps are discussed separately as foUows: ' 

£stQ^lish Coals. Instruct Ipnal goals v/ere established to guide the development of the television team 
coaching, audio team coaching, and television-aided' remedial study strateges. Tlie pnmary goal for this 
project was to develop njaterials which would allow students to achieve proRciency in team GOordination 
for the perfornrancq of specified teanr task^ 
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' 1. To familiariza students with the ovendl orpnization and flow of the tasK prior to their first 
attempt at task performance* , ' ^ 

/2. To proidde each team niember with Individualized coacllng tailorpd to the stage of practice and 
team proficiency, ■ , ^ ' 

; 3. To provide remedial instniction for individual students Iiaving difficulty perfomilng the duties of 
their tearn position, : 

; :TTia target task sflected for development \yas the instdlation of a preloaded multiple ejection rack 
. (ME^ on tlie outboard pylon of the F4b aircraft . : , - " 

Choose Strategy .and Media. TTie decision to utilize audio and video strategies was based on an 
examination of the instructional gods, the characteristics of the ta^ks to be leamed* and the cost- 
effectiveness parameters (e,g,, materials preparation tinie, itudent working timej equipment requirements * 
etc^ as outlined in i^r Forcq Manual 50-2, //isfm 

The decision-making process used for selection of the optiniuni strategy /media combination is 
illustrated in Figure C3. "Hie general procedure was to exarnine the types of stimuli asioctatei^^lth the task 
to be taught (e.g.j visual, auditory, etc.); the required student perfoTmance (e^ use . of hand, 
communication with others/ etc.); and the instructional goals. If the task contained substantial visual 
stimuli, the strategy required a visually oriented medium. If the task was largely manual^ the stfate^ was to 
employ visual stimuli, togeUier with the action of tlie stude^it's hands. If the instructional goal required 
minimum instructor support, the strate^ was Jo feature student-contplled or equipment-controlied 
presentations. r ' . . . ' 

: / In thp case of loading a preloaded MER, visual stimuli were Important and students were required to 
work with their hands/ t|erefb¥ep the ap^ropriata instructional strategy had il) lincorporate visually 

. oriented media identifying the stimuh and depicting tlie manual performance required of the students. 
However, no single strategy couid satisfy aU three instructional goals, TTiereforej-it was necessaty to select a 

. separate strategy for each goal. A visually oriented strategy was selected to familiarize the students with the 
overall work flow of die task. Teleidsibn was selected for these uses because of low. materials preparation 
costs. An ; audioK)rien ted strate^ was selected to provide- coaching to each team rnemb task 
practice. The audio strategy was chosen primarily: because of the hecassity of providing iridm dualized 
coaching to team members perfbrming coordinated job tasks ia difftrent locations. Finally, a televisions 

. prienited strategy was selected to provide reme^^ -i , 

Davelap Mhdviom! Objactive^ general iristiiictional goals were converted-^into specific learning 
objectives. To assure that/objectives were written to support the development of the instructional material, 
the following questions were askfeLd: . 

-1, Does the behavior ^escribed actually reflect the und#rlying gq^ which is to be achieved?; " ■ 

■ 2. Has the student'i behavior been described, in such a way as to^allow detection of tiie behavior 
when it occurs? ■ \ : : . . ; ' ■ ; = - . 

^ 3. . Arg tlie conditioris under which thb perf^iancejs to be observed cleariy .specified or iniplied? / 

■ 4, Is a standard of perforrtiancc given? ■ ' ' ' - - : ■-• 

vfable Gl shou^ the propam goals and the ^ehavioral object^es ^eJpjied.te each .of" the goals. It 
should be noted that not all goals have objectives. In these cases it was declSad thallhe goal statement itself 
was sufficiently explicit to spedfft^ its achieyenient. Several a^surriptidns/^^ere ma^ Goncemihg the pre- 
requisite skills and knowledges of incqming students. These assumptions were bsiscd^n tire location of the 
material in the course. It was assumed that the students would be faniiliar witli theiircrafti weapons/and . 
tools (i.e,, they would know the nomenclature, location, and operation of necessary equipnient items). . 
Giyen tliese assumptions and the natuil; of die task- to be learned (i,e.; a. flxcd procedure feqniriiig 
.coordination 'ampng team membeis), it wai felt that a hierasGh^^^of:^ for the V 

instructional segments being developed. - ' / - ' ^ ' /i^^vVv -.c^-, . 

Develop nsk^Obsptyation Guideiinm. Three data aources= were idetvtlfled for Wi^^^iHstaifW(i6^ 
task and inchided:.Technical OrdeF,(TO) iF4C-334>2, direct ;:ofeservaa 'of-^^^ -l^fMdixnn^ 
inten^iews. file duties of each te^^ memtier had to be detWi^e^and'recpMed/^^^ 
were noted, along with any discriminations which ? /V : 
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:Flgure &: Somplie^decision tree for selecting appropriate instructional media; 
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Table CI: Instructional Goals with Their Associated Behaviorf Objectives 



Install preloaded MER on outboard pylon of 
F-4D Aircraft. ^ ^ 



> Achievement of proficiont team member^ 
coordmation: 



■ Fanuiiarize students with the task prior tojheir 
attompt to perfbrrn the task. , 



Students will receive a larg^ oiriount of task 
support during early stages of practice. 

Students will receive dirjiinishing amounts , of 
task support in later stages of pradtice, 

J Ramedial support will be provided for areas in 
which a student may liave difficulty in achieving 
tlv? FfrfbEmance criterion. 



Each student team member will perform.;each 
individual step procedure 'with not mprevfhan a 10 
: percent erroi^r^ft. ... / > - 

- Tlie sfudent tfarri will pbrfbrm all steps.- each 
step in its proper sequence/ , ^ ' \ 

The student team will install the preloaded 
' MEB within a specified time liniit. 

Students wUl communicate only appropriate 
yerbd instructions to one another using the proper 
terminology and format, ' 

Student teams will work togetlier to acbomplish 
all procedure iteps without conflicting aatidns, / 

Students wUl respdhd with ofily appropriate 
response upon completion of each task step, 

Studentsteam members will make no position 
errors in locating equipment Items. ' 

Students will be able "to describe the sequence 
of tasks assigned to their team positions prior to 
attempting the "task". 

Students wLIl commit no more.thari 5 percent 
procedural errors in the early stages of practicd. 



^ach student teani member will achieve criterion 
performance in the assigned team positions. 



Coilfict Detailed, /Task Data, The task data collection proeedure began with a review of the MER 
installation procedure as described in the TO. X task outlrne wai'^developed from.ste^ identified during the 
develppment of task obsen^aUion guidelines. Once the observer was thorougiifyrfaniiliar with the task as 
described in the task oirtUiie, he^dbserved actual task^performance in the Weapons- Mechanic schooK Task 
perforinanQe. was video taped in order "to allow reviawing a, task while correcting the task outline. After 
obserVmaJask perpDrmance, the developer interviewed: course instructors to assiire accuracy In his 
€)bservati6ns and interprctatiqrfc. Interviews with instrycfors were guided by specific questions based upon 
the data collected from die TO and task observations. Special care was taken to specify tolerances, stimuli 
needed tor discriminations, and other special characteristics '(e.g,, position of sway braces, positions of 
cockpit switches, etc.), ■ \ ' 



. 2. Audio T^m, Coaching s > / 

_ Applicable Areas. Audio team coaching was desigfted to teach; Students the skills needed to success- 
fully perform tasks which required coordination between two or more individuals. Tlie tapes for the audio 
team eoachmg strategy pnDVided.all infontiation required to talk each team member through a task. All cues 



and:fnstructbris needgd for tash performanca were to be^ provided to each team meniber individually. Only 
those instructions required for a pven team position would be ^ven to the man working in that position 
(e.g,, tern member nuniber 1 would receive only instructions relevant to position 1, while member number 
3 would receive only instructions for position number 3). This was made possible through the use of a 
multitmck recdrder with ^ the instructions for each team member recorded on a separate tape track. 
Instructions vfere transniitted with a small radio transmitter to the team . members throu^ receivers in 
earphones. However, singe communicatioh between team members was required, a sin^e earphone was used 
by each student team member, thereby allowing the wearer to hear verbpl commands and responsei frbm 
•fellow team members* _ \ 

Description of\Davehped Materials. The audi6 team coaching materials consisted of th^ee separate 
tapes, designed for use at different stages of the learning process. Tape 1, used early in the learning 
experience, was the most complete of the three. It provided preparatory cues, performance instructions, 
and feedback information. The preparatoo^ cues -told the trainee what he would be doing next, and 
prepared hjm to receive the information given by this, team leader readiilg the TO, and by the coaching tape. 
Following the preparatory cue," detailed pe^^ were pven, wWcJi told the student^ 

exactly what to do, Tliese instructions included a descripfion'of stirnuU essential for decisipn-making^l^^ 
student was also given, the-verbal response with whiph to acknowledge, completion of the step. FihaUy> b 
feedback bue was provided, to serve as a perfoMance reitiforcer (i,e,, the student was told what he sftould^ 
have done, and whatitho status of the e'quipmientshpuld have, been, .with correct performance of the step). 
Following is an example of a typical sequence of instructions provided to a.sln^e team member. 

Anticipatory Cue ' . , ^ . 

You will check canopy struts and seat pins," . ' / 

- Performance fnsth(Ctfons ^ \ . - . ^ 

\ V-':; V "Check that canopy safety, struts are installed on canop - ' ■ 

ejection seat.in each cockpit,'" . / . ^ ' . ■ - \ . \ 

"Check^thia -ftrwafd and aft ejection seat safety 

along the entire length of each streamer to verify that all safety pins are properly ^ 
installed/' - / . . ' ' ' \: / ' ! 

■ .. : ...... 

*'If the struts and pins are nTissing, aSk for assistance frorh 
* struts and pins are correctly in pkce, call out, ^Struts and s^ 

Feedback Cue /-.iv- ■ - • \ . ; - ■•• ^ 

■'Ail safety struts anc}^ safety. pi^ . ; - 

Whenever possible, the wording uSed on the coaching tape coincided with the wording of the 
appropriate TO, oven if the tape repeated the step descripti 

. The s'econd tape in the audio team coaching package was used after the students mastered the task 
using tape 1. The second tape. lacked most of the perforniande instructions^ and provided students with 
only anticipatory and feedback^cues. Tape 3 provdddd only feedback cues and was to be, used after students 
had mastered each of the task steps and Were familiar* with the step sequence,. Complete ni^morizafion df 
the stbp sequence was uhnecessary, sinte theV team Jeader was required to read the steps from the 
appropriate TO. as the t^sk was performed. ' ■ ' ... , 

' Makeup, md Use^jf. the Tape. Tlie audio team coaching tape began with ariCintrbductpry segment, 
which was identicd for all team members. Tile introduction included: j'\ 

"^^.1. Identification of the tape and a descriprion of its objectives Ce,g., "You will install a preloaded. 
muJiipIe ejection rack on the outboard pylon of the F-4D air^ 

2. Instructions to the students about how they were to perforni and how they should use the audio 
coaching equipment (i.e., a brief description of - . 

'3,. ' Special instructions about safety procedures which had to be obsbrved. 



" 4, ' Identification of the team inciiibef position to whielUhe student was listening. If the position was' 
not Correct (i.e., team ' member number 2= was listoning'to position number 3), students were told to 
€kchange:eafphones* ^ , ^ ^ ■ ' ■ ■ [ 

Figurp C4 gives a graphic rcprescntatidn of the action of the tape diifing a typical coaching segment 
Tlie to:^e'Stops automatically after the first preparatory cue. Following the prcpuratory cue, teatii member 
number l,*thejeam leader, reads the first step from the TO and then restarts the tape. Wlwh the tape is 
restarted, penQTmance instructions are given to each of the team members. Whqir tire last (longest) 
pertbrmance instructibn has finished, the tape automatically stops/As each teanviticmte imk, 
hejeports verbally to the team leader. ^hcn all^team members have finished, the tcani leader restarts the: 
tapQ; The tape dieri provides a feedback cue, which is a statenient of the required equipment status. If thc= 
equipment is.not iiSp^ required status, an error has been niade-and the tape is stopped by the team leader 
until the :erxor l^^tbl^ i^^^^ jf „o error was made, the tape continues to mn until 4hc next 
preparatory ;cua^iS^n£,K - .^v. ' ' . : ^ a 



: Figure C4, Tape recorder action dufhig typical audf(^#|iaidM 

k '\ :: j I ■ ' , . ^, , " - '^aw -" . V 

Prepara Script V Tho script for ^1 team positions was written and* worded to re nect the relevant 
sections of Technical Order 1 F4C^33-l-2 (i.e,, the steps and instru^ions found In the TO wbre repeated in 
the tape script verbatini whenever possible), ^riiis was done to facilitate positive transfer fttm the learning 
environment to tlie job situation since students would eventually liave to rely entirely upon information 
found in the TO, 

Recani the Script. TIic script sections associated with oach team position Were recorded separately on 
a single track of a 4-track tape, Tlie narrative for each of the. four team positions was recorded™ its 
respective tape track for each task step before proceeding to the next step. Tliis procedure^ assured that 
there would be adequate ^pe for the longest of the four narrations 

Teievisiori Team iCoqchiiig and Remedial Study . . 'v 1' ^.^ ^ 

Description of Tutevisioh Team G}aching Maihriab. TWcm materials cQnsistpd of 4Mdqotape presenta- 
tiofi of an entire team task. A typical television tcanV coaching videotape begaifi M^ith an introductory 
segment consisting of; an identification of the videotape and a description of its objectfves (e,g., "You wUl 
view the installation of a preloaded multiple ejection rack (MER) on the outboard pylon on llie F4D 
aircraft'Ov Tlie remainder of the tape showed c;^ch' of the steps necessary to accomplish the objective. 
Whenever, critical task elements occurred (i,e., difficult, danprous, or otherwise exceptionally important 
steps)vthe videotape hi^ilighted these elements by focusing upon the critical aspects of perfomiance. Asa 
step was . shown, it was verbally described on the audio track of tlie videotape. Special instructions, 
comments^ and warnings were also provided. 

. Television team coaching videotapes could be viewed by indi\adual students or by entire teams. Each 
student viewing the presentation followed the procedure in a copy of the appropriate TO, which provided 
him with the opportunity^ to. associate the TO procedure with a visual representation of the task, Tlie only 
limitations on the number of students who could simultaneously observe a presentation were the si^e and 

. - " / ' ' . pn . ' ' 



.^number of the televijion'monitors and^t^^^^^ the TO avaUable* For. maxto 

the tape had to be viewed by a sin^e student to ^ow reversing and replaying of tape sepnents as desired* A 
nondistracting viewing environment was, essen ^ 

^ ■ : . Description of TelevimtuAided Rmwdtal Study, TM% strategy was intended for use by students who 
found difficulty in achieving the specifled performance criteria, The strates^ was desipied to prpvlde 
studenjs with adetaUed review of the.proceduresa ' ■ . \ V 

For this strategy, the focus of the videotape was on the behaviors of a sin^e teani member^ (e,g/, a 
tape of die actions for team member ^Number 3 showed the step-by ^tep; activities required of that team 
.member). If other team members were perfdnning, their tasks were briefly described on the audio portion 
of the tape. " ■ ' 

Teleyislori aided remedial study has the same advantages as television team coacliing in terms of 
accuracy, repeatability, a;id flek^ility. lOie tape he^ns with an identlWatibn segfwnt wIiiGh specifies the 
. .tape's object ivas (e.g., **You wUl rtview the behavior sequence dT load team member Number 3 during the 
installation of a preloaded multiple ejection rack on the outboard pylon of the F^D aircraft'% The 
remainder of the videotape shows th^ stieps necessary to accdmplish tlie objective, ttfficult, dangerous^ or 
otherwise exceptionally important steps are emphasized, / ^ 

■ ■ ■ ''^ ^'^- v-'- v 4^:.yiAotape Production ■■■-^ ' . .. ■ ' , . ' 

The videatape V script consisted of two' parts, carriera directions and audio sGri-ptC "TO%^.l,^ife 
description, camera locatlon^Q^eia motion/ were determined by studying .the task ouUlhe.'. m^^ 
addWoni instructor perSoirin about the task to assure that all appropriate actiyities wpuld 

be" recorded on tape. Theie^^^^^ of scenes to be taped. ■'Die first cpnsisted.of shpwing team 

member| perforfriinjVt^^ duties, ;TKe|e jcehes' taped" durihg actualj jtask pte^nf^^ npt 

^require^feeciarstfl^ing or interrti'plidnlQf on-gpini "i^ The second "categqiy of /sgeher' consisted of 

those wh^i^ required spiecial set ups (e.g.s close-ups of special features, ilich as sway brace settings, switch , 
positions^cl^^^The two categories of scenes were reeprdcd at diff^^^ to form 

■ihe'finished^^^SS^pei' r V . - . ' 't^ -V^^-'" ' 

^ ;^i\n audio script was also written for each scene. Wherever possible, the audio script foHowed verbatim 
the i|fevant sectrdhs-bf Tfchnlcal Order i F4C-334 -2. TTiJs was done to facilitate transfer .o'f*tfaifurig tQ>the 
work' situation in which students would have to rely on information foundMn the TO, ' ^ ' M^. 

A backpack portable television camera and hdfiihch videotape recorder were used; Tlie 'cameranian = 
^carefiUiy ' ^sliowed the s^ script to be certoih that all necdssary activities >yere recorded. However, 
unexpegted rnbveme^^^^^ of stray light which would shine directly into 

the camfera lens^niade: li;^gcess deviate sli^tl>rTrom the sliootirig script. Weyeffheleis; the^activhies 
which were d^slg^ were Tecorded as directed! Careful a tteqtilDn \^as-iiven^^^ noting all ' 

errorS4n4asl0f.peTformahc^a^ they o they dHifld B"g^eU^ 

. , Tfy4 Mpjjig of tl^rtpdcial set ups was accomplislied#ith";thejp'd^^ baekpaftfoteleViMon camera . Tlie . 
special^ sfe^iienfesfMc^^^ close-ups^ stills, and Ipecial sta^ng effects (e.g., a finger pointed to parts of the 
ejection rack as they were named). TTie cameraman carefully fdllpwed'the shooting script-to assure that all 
necessary elements were recorded., ErfltoTC ift%|ecording were noted for later removal from 'tlie iflnishefi 
videotape. The two tapes. were combined to form the final videotapes - . C , J ^ 
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